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Section 4

Nature and Extent of Constituents of Potential Concern

This section of the RI report provides an interpretation of data gathered to assess the nature and

extent of EMF-related constituents and migration pathways in the EMF study area. Information

presented here is derived primarily from the following sources:

• Results of RI sampling and analysis per methodologies described in Section 2

• Information obtained from previous investigations. (Reference summary of previous
investigations in Section 1.3.)

Section 3, which describes the regional and site physical characteristics of the EMF study area,

provides the context for evaluating the nature and extent of EMF-related constituents in the area.

This section is organized into six subsections:

• Section 4.1 addresses issues of RI data quality.

• Section 4.2 evaluates the potential sources of EMF-related constituents and their effect on
facility soils.

• Section 4.3 describes the nature and extent of EMF-related constituents in surface soils.

• Section 4.4 presents an interpretation of the nature and extent of EMF-related constituents
in groundwater.

• Section 4.5 characterizes the types and distribution of constituents in surface water and
sediments of the Portneuf River and related springs and, where applicable, their
relationship to the EMF facilities.

• Section 4.6 summarizes the findings of aquatic and terrestrial ecology investigations
requested by the EPA.

.!

• Section 4.7 summarizes the results of air monitoring.
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Section 4 Nature and Extent of Constituents of Potential Concern

4.1 REVIEW OF SITE CHARACTERIZATION DATA AND DATA QUALITY

Characterization of the nature and extent of constituents of potential concern in the EMF study

area involved the collection of numerous samples of each medium investigated. These samples

were collected in accordance with the DQOs presented in the RI/FS Work Plan (Bechtel, 1992a)

and the SAP (Bechtel, 1992b). Both the RI/FS Work Plan and the SAP were approved by the

EPA,

This section describes selected data quality issues. Deviations from the SAP are described in

Sections 4.1.1 and 4.1.2. Data limitations and uncertainties relevant to more than one of the

investigated media (e.g., soil, groundwater) are discussed in Section 4.1.3. Data limitations or

uncertainties specific to a single investigated medium are discussed in the relevant medium-

specific sections of the RI Report, namely, Sections 4.2 through 4.7. A detailed summary of the

precision, accuracy, representativeness, completeness, and comparability of the data is provided in

Appendix J. Ecology data validation summaries are provided in Appendix N.

The objectives of this preliminary explanation of data quality are to:

• Identify analytical results that may not be representative of the sampled media (e.g.,
groundwater, soil, sediments, etc.).

• ' • Identify any data limitations or qualifications used in reporting RI data or interpreting the
nature and extent of constituents of potential concern.

4.1.1 DEVIATION FROM SAP DURING SAMPLE COLLECTION, TRANSPORT, AND ANALYSIS
j

As is true of any site investigation of this complexity, deviation from the SAP and RI/FS Work

Plan occurred during data collection and laboratory analysis. Data sets with questions relating to

holding times, laboratory procedures, and analytical technique have been flagged with a data

qualifier on the Form Is and in the electronic database. Use of these data was limited as

appropriate for the data qualifier. Data validation guidelines published by the EPA (EPA, 1988b

and 1988e) were followed in this process. Appendix H presents an explanation of the data

validation qualification codes.
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4.1.2 DEVIATIONS FROM THE SAP DURING SAMPLING

Technical review of sampling procedures indicated that certain samples may not be entirely

representative. On the basis of professional judgment, these data points have only been used to a

limited extent or with qualification. These samples consist of a set of groundwater samples

collected several days after a group of new wells was installed in April and May 1992.

Inadequate time had elapsed between well installation and well development and sampling to

ensure that the grout used to isolate the well screen from potential down-hole infiltration had set

properly. Therefore samples collected in April and May were believed to be unrepresentative of

groundwater conditions due to concern that the grout had not yet consolidated. Rather, results

from subsequent samples collected from these wells have been used; these samples were

collected in four or more separate quarterly events between the summer of 1992 and December

1993. A list of the "unrepresentative" samples is presented in Table 4.1-1.

O
4.1.3 DATA LIMITATIONS AND UNCERTAINTIES

This section describes analytical results that have either not been used in this report or have been

used with qualifications. An explanation of the basis for this qualification is presented.

4.1.3.1 Mercury

Mercury was reported above the EMF laboratory's instrument detection limit (IDL) in a number

of samples and associated field quality control results. These mercury results appear to be false

positives for the reasons provided below.

Low levels of mercury were reported in some of the laboratory and field blanks analyzed in

conjunction with samples of various media. The highest concentrations of mercury were often

reported in these blanks. The appearance of mercury in such blanks was sporadic in nature and

can be attributable to low-level laboratory contamination and/or to electronic noise. The mercury

results are below the laboratory's reporting limit of 0.5 ug/1 (i.e., between the laboratory's

instrument detection limit of approximately 0.1 ug/1 and its reporting limit). For values close to ^J
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Section 4 Nature and Extent of Constituents of Potential Concern

the IDL, it is difficult to clearly resolve a response due to the variation in background.

Examination of the low end of the analytical curve used by the laboratory demonstrates that only

0.0024 absorbence units separate a detect from a nondetect (i.e., very little drift in the instrument

yields a mercury detect).

The effect of the sporadic appearance of mercury in these blanks was to require qualification of

some, but not all, of the results as nondetects through application of the "5 times" rule described

in EPA's "Laboratory Data Validation Functional Guidelines for Evaluating Inorganics" (EPA,

1988b) (i.e. assigning a nondetect or "U" qualifier to any result less than five times the

concentration measured in an associated blank). If laboratory contamination and/or electronic

"noise" caused sporadic detection of mercury in laboratory and/or field blanks, it can be assumed

that these possible causes had the same effect on the actual samples that were in some cases

paired with blanks in which mercury happened riot to appear.

Furthermore, the EPA Contract Laboratory Program (CLP) Statement of Work (SOW) directs

laboratories to carry out quarterly IDL determinations. Expected variations in IDL's throughout

the project yielded variations in the "detect" versus "nondetect" concentrations of an element.

The belief that the low levels of mercury detected in some samples are false positives is further

supported by results reported by a June 1994 referee laboratory that participated in the June 1994

Surface Water and Sediment Sampling event. The principal laboratory and the referee laboratory

reported the same results (ND) for 11 of the 12 samples analyzed by both laboratories. The

referee laboratory reported a nondetect at 0.1 ug/1 in a rinsate in which the principal laboratory

reported a result at 0.19 ug/1.

4.1.3.2 Fluoride Results

Soluble Versus Total Fluoride

During the 1990 FMC Facility Assessment, a number of soil samples were collected and

analyzed for soluble fluoride. These results are included in the discussion of constituents
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EMF Remedial Investigation. Part II - Surface and Subsurface Characterizations

detected in soils in Section 4.2.3. The test method employed for this analysis utilizes a distilled

water extraction procedure. Subsequently, soil samples collected during the RI were analyzed

for total fluoride utilizing a sulfuric acid digestion method.

The two methods are not directly comparable. To provide a basis for comparison, five soil

samples and two sediment samples were subjected to analysis by both methods during the RI.

The results of these analyses are presented in Table 4.1-2. The soluble results are generally less

than 5 percent of the total value.

Fluoride Validation

Soil Analysis in Sagebrush Steppe and Riparian Habitat. Ten soil samples were

collected from 5 sampling locations within the riparian and sagebrush steppe habitats. The

samples were analyzed for fluoride by Mountain States Analytical, Inc. The soils were digested

using method ASA 26.4.3.4 and analyzed using EPA SW846, method 6010A. As indicated in

the Ecological Data Validation report provided as Appendix N, Attachment N-l, all laboratory

quality criteria were met, all samples were analyzed within their holding time, no blank

contamination occurred, and matrix spikes/matrix spike duplicates and laboratory control

samples (LCSs) were within the control limits.

Vegetation Analysis in Sagebrush Steppe and Riparian Habitat. Vegetation samples

were analyzed for fluoride by EA Engineering Laboratory. The samples were washed following

method AOAC3.085. All samples were digested according to method AOAC3.086 and analyzed

following AOAC3.087. As indicated in the Ecological Data Validation report provided as

Appendix N, Attachment N-l, the quality of these data was as follows:

• LCS: Internal LCS control limits were not available since this was the first time the
method was performed in this lab. Eight LCSs ranged in recoveries from 57.4 to
104.8 percent.

o
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Section 4 Nature and Extent of Constituents of Potential Concern

Matrix Spikes: Four matrix spike recoveries (VSUUO101 -washed, VGU0301,
VSUU0301 -washed, and VROU0401) were below standard control limits of 75 to 125
percent and may have biased the associated samples low. In terms of the impact on risk
assessment, neither horned lark nor sage grouse was affected because washed samples
were not used in the risk assessment and Russian olive samples from Portneuf and Snake
rivers (associated with matrix spike on VROU0401) and Ferry Butte grass samples
(associated with matrix spike on VGU0301) are not dietary components of these species.
All other vegetation samples in the impacted areas were not affected or biased.

All samples were positively affected by NaOH during sample ashing and fusion, which
may have biased vegetation samples high.

Three of the eight method blanks were above the 25 mg/kg reporting limit. This may
have resulted in high bias to the following samples that were associated with these
blanks:

Blank Preparation
Data

12/1/94

12/23/94

12/28/94

Blank Concentration
(mg/kg)

67.0

26.5

60.2

Affected Samples

(washed)-VSUUOlOl,
VSUU0103-0115

(washed)-USUU0308,
0309,0311,0315,0318

(washed)-VSUU0320,
VSUU0201 - 0220,
PBU0101.0103

Mouse Tissue Analysis. The mouse tissue samples were digested and analyzed by EA

Engineering Laboratory, following methods AOAC3.086 and 3.087. As indicated in the

Ecological Data Validation report provided as Appendix N, Attachment N-3, only the LCSs

associated with femur samples MSUO110 through MSUO310 had a recovery below the required

control limits (47 percent). The LCSs associated with all 60 of the whole body and the
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EMF Remedial Investigation, Part n - Surface and Subsurface Characterizations ^^

remaining femurs samples had recoveries that ranged from 87 to 105 percent, well within the

control limits of 80 to 120 percent.

The matrix spike recoveries for samples MWBU0201 and MWBU0309 are below standard

control limits and may bias the associated sample results low. All other quality control criteria

were met.
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.1-1
Samples Not Representative of Groundwater

(Collected in April, May, and June 1992)

Well Number

139

140

140

141

142

143

143

144

144

145

145

146

146

147

147

148

149

149

149

149

149

149

149

149

150

150

150

151

151

152

300

300

304

Sample ID

FG139

FG140B

FG140BD

FG141

FG142

FG143

FG143D

FG144

FG144D

FG145

FG145D

FG146

FG146D

FG147

FG147D

FG148

FG149B

FG149BD

FGDUP1

PGDUP1A

FGDUP1AD

FGDUP1B

FGDUP1BD

FGDUP1D

FG150AA

FG150B

FG150BD

FG151B

FG151BD

FG152

SG300

SG300D

SG304

Sample Date

5/17/92

5/11/92

5/11/92

5/17/92

5/29/92

5/12/92

5/12/92

5/8/92

5/8/92

5/7/92

5/7/92

5/9/92

5/9/92

5/12/92

5/12/92

5/13/92

5/13/92

5/13/92 .

5/13/92

5/13/92

5/13/92

5/13/92

5/13/92

5/13/92

4129192

5112192

5/12/92

5/7/92

5HI92

614192

5126192

5126192

5/8/92

Sample Type

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GWD

GWD

GWD

GWD

GWD

GWD

GW

GW

GW

GW

GW

GW

GW

GW

GW

Notes:
GW = Groundwater sample.
GWD = Duplicate groundwater sample.
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.1-1 (continued)
Samples Not Representative of Groundwater

(Collected in April, May, and June 1992)

o
Well Number

304

306

307

307

308

312

312

312

312

313

317

317

318

318

321

322

500

501

502

503

504

505

506

507

508

509

510

511

512

513

Sample ID

SG304D

SG306

SG307

SG307D

SG308

SG312

SGDUP2

SGDUP2A

SGDUP2B

SG313

SG317

SG317D

SG318

SG318D

SG321

SG322

OG500

OG501

OG502

OG503

OG504

OG505

OG506

OG507

OG508

OG509

OG510

OG511

OG512

OG513

Sample Date

5/8/92

5/28/92

5/10/92

5/10/92

5/8/92

6/1/92

6/1/92

6/1/92

6/1/92

5/29/92

5/7/92

5/7/92

5/7/92

5/7/92

5/27/92

6/11/92

6114191

6/3/92

5/30/92

5/30/92

5/31/92

5/31/92

5/29/92

5/28/92

613192.

6/2/92

6/10/92

6/10/92

6/1/92

5/31/92

Sample Type

GW

GW

GW

GW

GW

GW

GWD

GWD

GWD

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

GW

Notes:
GW = Groundwater sample.
GWD = Duplicate groundwater sample.

O
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Section 4 Nature and Extent of Constituents of Potential Concern

TABLE 4.1-2
COMPARISON OF ANALYTICAL METHODS OF DETERMINING

FLUORIDE CONCENTRATIONS IN SOIL

Location

SS-045-1-A

BS-023-3-B

SD-17

SD-22

BS-150-11

BS-B- 13-90

BS-B- 12-70

Total

10000

520

3900

540

5300

480

500

Soluble

187

24

38

18

76

16

19

Notes: SS - Surface sample.
BS - Below surface sample.
SD - Sediment.
Results in mg/kg.
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Section 4 Nature and Extent of Constituents of Potential Concern

4.2 POTENTIAL SOURCES AND FACILITY SOILS

Section 4.2 presents the results of the investigations of potential sources and soils at the EMF

facilities. These investigations were begun in Phase I of the RI in 1992 and continued in Phase

II in 1993. Data from investigations at FMC in 1990 were also used in the evaluations. Samples

were, by intent, collected in areas of known or suspected facility influence. As such, the

sampling program was biased toward identification of facility effects and any interpolation

between individual areas of investigation is inappropriate.

Potential Source and Facility Soils Investigation Objectives

The objectives of the potential source and facility soils investigation were:

• To examine the nature of constituents present in feedstocks, coproducts, by-products, and
wastes from the industrial processes, and to identify any distinctive patterns in the
chemical content of these materials that would allow them to be readily differentiated
from each other.

• To evaluate whether units used to store, transport, or dispose of these materials have
affected soils in the vicinity of the units, and, if so, to identify the vertical and horizontal
extent of any effects. The chemical characteristics of the materials described under the
first objective were used as a tool in evaluating sampling results; these characteristics
also allowed specific sources to be identified in areas where multiple sources were
possible.

Overview of Potential Source and Facility Soils Investigation Findings
i"

The major findings of the investigation of potential sources and facility soils were as follows:

• The principal feed stock at the EMF facilities is phosphate rock mined from the

Phosphoria Formation. This shale contains apatite, a mineral containing calcium,
phosphate, and fluoride. The ore also contains trace levels of arsenic, cadmium,
chromium, vanadium, uranium-238 and its daughters, zinc, and other elements. The
processing operations at the EMF facilities separate these components into various

products, coproducts, by-products, and wastes.

• A suite of characteristic constituents was identified by concentration for major feed

stocks, coproducts, by-products, and waste materials. The primary constituents found in
the solid fraction of these materials at both FMC and Simplot are cadmium, chromium,

EMFdocs\EPA_nap\ Revision 4.2-1 Revision 10 EMF RI Repou
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EMF Remedial Investigation, Part II - Surface and Subsurface Characterizations o
fluoride, total phosphorus, vanadium, and zinc. Four or more of these six characteristic
constituents were usually among the predominant constituents detected in fill material or
EMF-affected soils sampled as part of the potential source and facility soils investigation.
For this reason, the presence of four or more of these constituents in excess of their
concentrations in undisturbed, native soils indicates EMF facility effects. Indications of
EMF-related materials were also based on visual inspection of the samples as noted in
the soil boring logs (Appendix B).

• Specific feed stocks, coproducts, by-products, and wastes can be distinguished by
characteristic levels of additional constituents. At FMC, these materials include: phossy
waste solids, containing characteristic levels of cadmium, lead-210 and zinc; precipitator
slurry, containing characteristic levels of arsenic, potassium and zinc; ferrophos,
containing characteristic levels of chromium, iron, and vanadium; and calciner pond
sediments, containing characteristic levels of calcium, fluoride, potassium, and selenium.
At Simplot, these materials include gypsum, containing characteristic levels of calcium,
fluoride, phosphorus, and sulfate.

• Arsenic concentrations did not appear to be distinguishing characteristics in these data. ( 1
Arsenic concentrations measured in Simplot ore, gypsum and other solid byproducts
were below EPA's soil representative levels. Arsenic in FMC ore (14 mg/kg) was
slightly greater than the representative level (7.7 mg/kg), but it was below the
representative level in ferrophos and slag. Arsenic concentrations in sediments from
former ponds at FMC ranged from approximately 20 to 250 mg/kg, but were not
considered to be characteristic when compared with other constituents (e.g., zinc,
detected at over 35,000 mg/kg in precipitator sediments).

• Soil quality has generally been degraded only where mechanical actions have mixed
native soils with the source materials or where a sustained hydraulic head has transported
constituents from source materials into underlying soils.

• Where a sustained head is absent, inorganic and radiological constituents introduced into
subsurface soils through mechanical actions are generally below soil representative levels
in deeper soils.

• PCBs and other organics were not found in facility soils in significant quantities.

Section Content and Organization

Section 4.2 summarizes constituents and constituent concentrations measured in EMF potential (^~^\
\^/

source materials and in soils beneath the facilities. The background or representative soil
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Section 4 Nature and Extent of Constituents of Potential Concern

constituent levels with which facility soils are compared are presented in Section 4.2.1. A

description of potential sources and soils at Simplot is then presented in Section 4.2.2; potential

sources and facility soils at FMC are described in Section 4.2.3. The results of the overall study

are summarized in Section 4.2.4. An overview of the structure and conclusions of Section 4.2 is

shown on Figure 4.2-1. All potential source material and soil data are provided in Appendix W.

Radiological Data

The discussion of radiological data for facility soil samples, provided in Sections 4.2.2 and

4.3.3, is limited to gross alpha and beta measurements as they were the only radiological

measurements made on these samples. Activities of the individual isotopes most likely

responsible for the gross alpha and beta measurements were estimated for samples in which

gross alpha or beta measurements exceeded representative levels. The estimates are provided in

Appendix P along with a description of the approach by which the estimates were developed. In

summary, the primary alpha emitters in the facility soil samples are assumed to be uranium-238,

uranium-234, thorium-230, radium-226 and polonium-210; the primary beta emitters are

assumed to be lead-210 and potassuim-40. The estimated activities of radium-226 ranged from

4 to 24% of the corresponding soil gross alpha measurements.

Subsequent to the estimation of individual radioisotope activities described above, three FMC

facility soil samples (F046BOOO, F050BOOO, and F130BOOO) were tested for radium-226 activity

and at the same time, were retested for gross alpha activity. Ra-226 activities as a percent of

gross alpha activities ranged from 8 to 13 percent.

Radionuclides in the uranium-238 decay series are present in secular equilibrium at activities of

approximately 21 to 27 pCi/g in phosphate ore. This is approximately 10 times higher than EPA's

representative level in soils. These radionuclides include uranium-238, -234, thorium-230,

radium-226, polonium-210, and lead-210. Radium-226 is slightly enriched in gypsum (mean

activity of 31 pCi/g) when compared with ore. Slag at FMC has slightly greater activities of

uranium, thorium, and radium isotopes (approximately 22 to 30 pCi/g) compared with ore, due to

chemical fractionation in the furnace reaction activities. Solid materials collected from gaseous

EMFdoci\EPA_resp\Reviiion 4.2-3 Revision to EMF Rl Report
August 1996



O
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emissions at FMC (e.g., calciner stack scrubber sediments and electrostatic precipitator dusts) are

enriched in polonium-210, which is sublimated from the ore in the calciners and furnaces.

Gamma Radiation Studies

An aerial radiological survey of the Pocatello area was conducted by EG&G on behalf of EPA

during 1986 and was used by Ecology and Environment (E&E) to produce estimated gamma

exposure rates at the Simplot and FMC facilities. In addition, for the purpose of estimating

worker exposure rates, E&E utilized low end (lower 95th percentile) shielding factors derived

from a plant at a different location than the EMF facilities. Due to the lack of site-specific data,

Simplot and FMC conducted gamma radiation studies at various areas of their facilities to

develop site-specific data relating to gamma exposure rates and shielding factors provided by

heavy equipment utilized by workers at the facilities.

Exposure rate measurements were obtained at over 24 locations at Simplot and 63 locations at

FMC. The objective of these measurements was to characterize the potential exposure of plant

workers to gamma radiation emitted from industrial feedstocks, byproducts, and wastes.

Measurements were obtained using standard equipment and methods utilized in evaluating the need

for radiation protection programs under 29 CFR 1910.96 Reports describing the measurement

methods and results for both facilities are presented in Appendix O, Attachments O-l and O-2.

Exposure rates were measured under the typical worker conditions (e.g., in equipment cabs) or

directly atop source areas (e.g., the gypstack and slag pile). Exposure rate measurements were

made with a pressurized ionization chamber (PIC) and with a Bicron micro(n)rem meter. The

Bicron meter was used to obtain measurements within equipment cabs and work areas that were

too small to allow the use of a PIC. Measurements obtained within cabs were compared with

measurements obtained at the same area in the absence of the equipment to determine the

shielding factor afforded by the equipment structure. To ensure accuracy, the Bicron meter was

calibrated against measurements obtained with the PIC.

Additional measurements were obtained to characterize background exposure rates. These were ,—u

collected both within the foothills of the Bannock Range south of the slag pile and gypstack, as v—
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Section 4 Nature and Extent of Constituents of Potential Concern

well as in the several areas within the Michaud Flats north of the industrial operations areas of

the FMC and Simplot facilities. Background levels ranged between 15 and 40 microrems per

hour (|irem/h) in the foothills and 12 to 15 urem/h in the Michaud Flats. The higher rates in the

foothills are attributable to the natural presence of radionuclides of the uranium-238 decay series

present in rhyolitic rocks and soils derived from these rocks in the foothills, compared with the

calcareous soils found in the Michaud Flats area.

Exposure rates (unshielded) within the production area of the Simplot facility were generally 10

prem/h (within the range of background for Michaud Rats), while rates (unshielded) measured

on the gypstack ranged between 10 and 30 |irem/h (within the range of background for the

Bannock Hills). Shielded exposure rates in equipment used in operating the gypstack were

lower, ranging between 9 and 15 jirem/h, which are well within the range of background levels

in both the Bannock Range and the Michaud Rats areas.

Exposure rates (unshielded) within the FMC plant ranged between 10 to 25 niem/h near offices

buildings and several operations areas. Near the ore stockpile and ore crushing operations,

exposure rates (unshielded) ranged between 35 and 50 ^irem/h. The unshielded measurement at

the slag pile was 52 firem/h, which was the highest level recorded. The average shielding factor

afforded by operating equipment was 0.77, with shielding factors at individual sites ranging

between 0.41 (in a cab at the ore stacker area) to 0.95 (in the cab of the slag dumping truck). The

average shielding factors reduce exposure rates to within background levels for all areas except

the orestacker area which is slightly above the range of background for the Michaud Flats.
i

The Simplot and FMC facilities' site-specific data show that the exposure rates derived from the

1986 aerial survey are generally higher than the measured exposure rates throughout the

facilities. More significantly, the shielding factors assumed by E&E (0.47 for heavy equipment)

are significantly lower than the actual shielding factors measured during the FMC study (0.95

for slag haul trucks), and therefore, the risk assessment prepared by E&E likely significantly

overestimates the worker exposure rates.
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CHARACTERIZATION
OF REPRESENTATIVE
SOIL (SECTION 4:2.1)

CHARACTERIZATION
OF POTENTIAL
SOURCES AND
ONSITE SOILS: :

CONCLUSIONS.
(SECTION 4.2.4):

Chemical constituent representative levels were identified and are shown in
Table 4.2.1-1.

Simplot (Section 4.2.2) FMC (Section 4.2.3)

• Characteristic constituents were identified for phosphate ore, major waste
types, and by-product materials: cadmium, chromium (total), fluoride, total
phosphorus, vanadium, and zinc, and uranium-238 decay series
radionuclides.

• Additional constituents are associated with specific solid wastes and
by-products at the two facilities. These constituents are identified in
Section 4.2.2.1 for Simplot, and Section 4.2.3.1 for FMC.

There has been widespread use of facility by-products as fill for grading in some

portions of the EMF facilities. Fill extends to depths of up to 8 feet at Simplot

and 30 feet at FMC. The fill materials contain concentrations of various

constituents above soil representative levels.

In areas to which no sustained hydraulic head has been applied:

• EMF-related constituent concentrations were generally less than soil

representative levels in native silts or clays beneath fill materials.

Elevated constituents in the silts or clays were generally limited to

fluoride, total phosphorus, sulfate (Simplot), potassium (FMC), sodium

(FMC) and, to a lesser extent, zinc (FMC). Constituents concentrations

greater than soil representative levels were generally not found in excess

of 10 feet below the source or fill and native soil interface.

• PCBs were detected in scattered locations across both facilities at

concentrations of less than 1 mg/kg. However, most of the samples

analyzed for PCBs did not contain any at detectable levels. There was no

evidence of vertical migration.

• TPH were detected in several locations near the surface and on roads.

They were not detected at depth.

FIGURE 4.2-1
OVERVIEW OF POTENTIAL SOURCES AND FACILITY SOILS O
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Section 4 Nature and Extent of Constituents of Potential Concern

CONCLUSIONS
(continued)
(SECTION 4.2.4):

• Volatile organic compounds (primarily xylenes and toluene) were found
near detection limits in the boreholes drilled in FMC's chemical
laboratory drainfield and near the active landfill. No EMF-related
semivolatile organics were detected in any sample.

• Gross alpha and gross beta activities in excess of representative levels
were generally confined to fill materials. There was no evidence of
radionuclide migration into the native soils in areas lacking a sustained
hydraulic head.

The above conclusions support the more general conclusion that the main facility
areas have widespread surficial effects due to EMF-related activities, in particular
due to the use of EMF-related materials for fill. Even so, many of the surficial
soils, particularly at Simplot, are beneath asphalt or concrete, and, in the absence
of a sustained hydraulic head, there has been little effect on the subsurface native
soils. •

In areas to which a sustained hydraulic head has been or is applied-

• Most trace metals are below representative levels in the first 10 to 20 feet
of native soil where the soil is a clay or silt. Clay or silt predominate in
the western and central pond area of the FMC facility and beneath the
upper gypsum stack at the Simplot facility.

• In areas underlain by few fine-grained soils, metals such as zinc and
nickel exceed representative levels to depths greater than 20 feet.
However, they are rarely above representative levels near the water table.
These conditions are generally confined to the northern portion of the
Simplot facility and the eastern part of the FMC facility.

• Gravels containing volcanic rock fragments and fines often have
constituent concentrations that differ from the representative
characteristics of loess-related materials.

• In some of the areas to which a sustained hydraulic head was or is
applied, fluoride, total phosphorus, sulfate and potassium exceed
representative levels throughout the soil column.

FIGURE 4.2-1 (continued)
OVERVIEW OF POTENTIAL SOURCES AND FACILITY SOILS
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EMF Remedial Investigation, Part II - Surface and Subsurface Characterizations

The levels of radiation generally measured within both the plant boundaries and at specific

locations directly above the gypsum stack and slag pile were well below levels which require a

radiation protection program under 29 CFR 1910.96. A radiation protection program is required

where external radiation doses have a potential to exceed 500 mrem/y if there are workers less

than 18 years of age; a level of 1250 mrem/y is applicable for workers 18 years or older. The

highest dose rates observed were near 55 jirem/h, which after subtracting a conservative measure

of background of 15 |irem/h, yields an excess dose rate of 42 firem/h. Full-time exposure at this

rate for 2000 hours per year results in 84 mrem/y, which is well below a level that warrants a

radiation protection program.

4.2.1 CHARACTERIZATION OF REPRESENTATIVE SOIL CHEMISTRY IN THE EMF STUDY AREA

Soil constituent levels (i.e., representative levels) were defined by EPA, above which soil may

be identified as potentially affected by EMF facilities operations. These levels are presented in

Table 4.2.1-1. _

The characterization of representative levels was complicated by the fact that the geologic

history of the Pocatello area has created a variety of soil types throughout the EMF study area.

The diversity of naturally occurring minerals has contributed to a range of concentrations of

chemical elements within these soils, including those elements associated with the ore-

processing operations at the EMF facilities.

m addition, the surface soils in the Pocatello area have been enriched with a number of

constituents (e.g., phosphorus, lead) from a variety of historic land use practices unrelated to the

EMF facilities, such as irrigation, application of soil amendments during agricultural use, and

vehicle exhaust, as well as through natural soil development processes. Some of these chemical

constituents are the same as those associated with EMF facilities operations. Consequently, it is

important that this enrichment of surface soils be understood.

FMC and Simplot developed representative levels independent of EPA's development of the

levels in Table 4.2.1-1. The Companies' levels and the approach used to develop the levels were

presented in Section 4.1 of the EMF PSCS (Bechtel, 1994a). Separate sets of representative

levels were developed for surface and subsurface soils. Some of the Companies' levels were
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Section 4 Nature and Extent of Constituents of Potential Concern

higher than those developed by EPA; some were lower. A comparison of the EPA and

Company-developed levels is provided in Table 4.2.1-2.

In a letter to the Companies dated December 16,1993, EPA indicated it would consider

representative levels other than those it had developed if the Companies felt strongly that certain of

EPA's values were biased or could significantly impact the screening results. The Companies

provided a technical basis for alternative values for seven parameters (Cd, Cr, P, Zn, Pb-210, Po-210,

and U-238) in a letter to EPA dated August 4, 1994. In a letter to the Companies dated September

20,1994, EPA rejected these alternative values and repeated its intent to use values defined in its

December 16, 1993, letter. Although the Companies have used EPA's levels in this RI report to

assess potential EMF effects, the Companies reserve the right to reevaluate them should any

difference between the Companies' and EPA's levels affect the scope of remedial action at the site.

4.2.2 CHARACTERIZATION OF SIMPLOT POTENTIAL SOURCES AND FACILITY SOILS

This section is organized into three major subsections. Section 4.2.2.1 describes the chemical

composition of potential source materials that are part of the industrial operations at Simplot.

Sections 4.2.2.2 and 4.2.2.3 describe the chemical composition of soils sampled to assess the

nature and extent of constituents associated with potential releases from potential sources under

present or prior plant operations. Soil quality associated with the use of facility by-products as

fill or roadbed material is also discussed.

The potential sources addressed in this section do not include air emissions, which are addressed

separately in RI Report Part IE. Nevertheless, the chemical characterization of surface soils in

this section may reflect the effects of air emissions in addition to contributions from other

sources. The effects of air emissions on soils ,in the vicinity of the EMF facilities are more

specifically addressed in Section 4.3.

Simplot areas described in this section are subdivided into:

• Active or formerly active areas not subject to a sustained hydraulic head except from
natural precipitation (no sustained downward gradient or head due to aqueous streams
from plant operations) (Section 4.2.2.2).

• Active or formerly active areas subject to a sustained hydraulic head from facility
activities (i.e., a sustained downward gradient or head due to aqueous streams from plant
operations) (Section 4.2.2.3).
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The rationale for this subdivision follows from an initial assumption made during the

development of the EMF RI/FS Work Plan that EMF-related constituents would likely be

present in higher concentrations and at greater depths in soils beneath areas to which a sustained

hydraulic head was or is applied as opposed to areas subjected only to natural precipitation.

In the Pocatello area, evaporation far exceeds precipitation. The annual mean precipitation at the

Pocatello Municipal Airport is approximately 11 inches per year, with the greatest amount

occurring from March through May. Mean evaporation is greatest in the summer, totaling

29.76 inches for the 3-month period from June through August. The annual mean evaporation at

the Pocatello airport is 61.14 inches (NOAA, 1982). Consequently, areas that are only exposed

to natural precipitation have low infiltration rates (i.e., low transport potential). This subject is

further developed in Section 5.

Aqueous streams from plant operations can increase infiltration above that caused by natural

precipitation. This increased infiltration in turn increases the potential for downward migration

of constituents through the unsaturated zone. Downward migration may also be enhanced by the

pH of the aqueous streams which are generally acidic (low pH) and contain high solute

concentrations. The extent of potential EMF-related effects was evaluated by comparing the soil

characterization data with the soil representative levels presented in Section 4.2.1.

The overall conclusions reached in this section are generally consistent with the division of site

areas into those with and without a sustained hydraulic head. First, in the absence of a sustained

hydraulic head, EMF-related constituents were generally not measured in native soils at

concentrations in excess of soil representative levels. Second, in the presence of a sustained

hydraulic head, EMF-related constituent concentrations were generally below soil representative

levels within 20 feet of the source/native soil interface. Elevated concentrations of phosphorus,

fluoride, and sulfate, however, were frequently measured at greater depths.
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Section 4 Nature and Extent of Constituents of Potential Concern

4.2.2.1 Simplot Potential Sources

To determine the potential constituents that may be released from Simplot sources, chemical

analyses were performed on feedstock (ore), by-products (gypsum), and pond waters and

sediments. Information gathered from these analyses was then compared with the chemical

analyses of soil to determine the potential source of the constituents found in the soils. This

section of the report discusses ore, by-products, and pond waters and sediments, with emphasis on

the general characteristics and any unique characteristics that enable identification of the material.

Five Simplot source areas/materials were examined during Phases I and II to qualify the

chemical composition of their matrices. The following general conclusions were reached:

• Phosphate ore, gypsum slurry, former east overflow pond water and sediments, water
treatment pond water, and sediments from the unlined ditch formerly leading to the water
treatment pond contain significantly higher concentrations of various trace metals and
other constituents than do native soils and waters.

• The appearance of six characteristic constituents in all of the solid materials enables
identification of the source material when it is mixed with native soils or sediments.
These constituents are cadmium, chromium, fluoride, total phosphorus, vanadium, and
zinc. [Note: When they occur as a group, they are underlined hi the following text.]

• In addition to the six characteristic constituents, several of the above potential sources
have elevated concentrations of other constituents that allow for their identification,
provided they are mixed in a matrix (soil or sediment) in sufficient quantity (e.g., calcium
and sulfate for the gypsum slurry).

• To a lesser extent than the solid matrices, the wastewaters associated with the gypsum
slurry and the former east overflow pond also have enriched concentrations of various
constituents that can be used to identify them as sources.

Ore Slurry

A dried time-composite sample of the ore slurry was collected and analyzed for the parameters

listed in Table 2.1-1. This list is the same as that used for other potential source samples and was

derived from known ore characteristics. Two methods of sample preparation were used. The
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first was digestion using nitric acid (the EPA-recommended method); the second consisted of

hydrofluoric and perchloric acid digestion. Only the second method is sufficiently aggressive to

achieve the total breakdown of the ore matrix. The method is used by Simplot to assay ore. For

this report, the samples analyzed using the nitric acid digestion method were used to compare

soil samples that might contain ore since the soil samples were analyzed using the nitric acid

digestion method, as well.

The results of both digestion methods are contained in Table 4.2.2-1. An examination of the data

indicates a typical characteristic pattern of elements contained in the ore. Key elements of the

ore are the major constituents of the phosphate mineral apatite: calcium (29 to 30 percent),

fluoride (3.3 to 3.6 percent), and total phosphorus (7.4 to 13.6 percent). Other ore constituents

present above representative levels for soil and, hence, that may be used for identifying potential

EMF effects, include cadmium (109 to 111 mg/kg), chromium (404 to 476 mg/kg), copper (75.5

to 76.5 mg/kg), nickel (94.1 to 100 mg/kg), selenium (11.5 to 28.3 mg/kg), sodium (3,490 to

3,670 mg/kg), vanadium (701 to 732 mg/kg), and zinc (1,130 to 1,140 mg/kg).
1 •

Gypsum Slurry

Gypsum slurry is the primary by-product at the Simplot facility. It is discharged to the gypsum

stacks. Two time-composite samples of gypsum slurry were collected and analyzed. Analytical

results are presented in Table 4.2.2-1. The first sample was analyzed as a slurry using both the
" i"

nitric acid and the hydrofluoric/perchloric acid digestion methods described for ore. The second

sample was filtered and the filtrate analyzed to provide an estimate of the dissolved constituents

available for potential migration.

The results of the gypsum slurry analyses indicate that the principal constituents are calcium

(233,000 to 243,000 mg/kg), fluoride (6,900 to 7,650 mg/kg), total phosphorus (6,560 to 9,450

mg/kg), and sulfate (540,000 to 601,000 mg/kg). Cadmium (34.8 to 37.1 mg/kg), chromium

(110 to 228 mg/kg), copper (38.6 to 43.1 mg/kg), nickel (25.5 to 42.3 mg/kg), selenium (15.6 to
s"\

23 mg/kg), sodium (2,090 to 2,400 rag/kg), vanadium (190 to 262 mg/kg), and zinc (211 to ( j.
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Section 4 Nature and Extent of Constituents of Potential Concern

227 mg/kg) are also found in the gypsum slurry at above-representative soil levels. The presence

of sulfate at the levels shown is due to the addition of sulfuric acid to the ore to extract/replace

the phosphate. Hence, the presence of sulfate in a soil sample in excess of 20 mg/kg may be an

indication of gypsum slurry effects.

Since the pH of the slurry is under 2, solids stable at this pH are likely to remain solid as pH

levels increase. Constituents available for migration would be found in the supernatant.

Analysis of the supernatant indicates that it has been enriched by a number of constituents (Table

4.2.2-1). These include ammonia (318 mg/1), arsenic (0.205 mg/1), cadmium (2.5 mg/1), calcium

(1,400 mg/1), chloride (162 mg/1), chromium (5.31 mg/1), fluoride (8,480 mg/1), lithium (0.354

mg/1), manganese (1.48 mg/1), nickel (1.68 mg/1), total phosphorus (2,460 mg/1), potassium

(176 mg/1), sodium (768 mg/1), sulfate (4,480 mg/1), vanadium (3.81 mg/1), and zinc (12.6 mg/1).

Radionuclide activities were also enriched. Gross alpha was 644 ± 46.3 pCi/1; gross beta was

619 ± 31.1; radium-226 was 190 ± 4.26 pCi/1; and radium-228 was 1.9 ± 0.8 pCi/1

Former East Overflow Pond >

The former east overflow pond was an unlined surface impoundment approximately 0.8 acre in

size located near the northwestern corner of the lower gypsum stack (Figure 1.2-1). It was taken

out of service in August 1993 when it was replaced with a new lined impoundment (called the

Reclaim Water Pond #1) located nearby. It received surface water runoff as well as excess

process water from the plant water reclaim system in the event of a power failure or other plant

upsets, which occurred sporadically during normal plant operations. Reclaimed system water

included gypsum filter wash water, scrubber water, and cooling tower water. Water collected in

this pond was pumped back to the reclaim water system or the gypsum decant pond for later

reuse.

A one time-composite water sample was collected from the pond and analyzed for the

constituents in Table 4.2.2-2. The data from these analyses are summarized in Table 4.2.2-3.
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Also, one sludge sample was collected from the pond and analyzed for gross alpha, gross beta,

and the inorganic parameters in Table 2.1-1.

Analysis of chemical data from the sludge sample showed concentrations of cadmium

(21.9 mg/kg), chromium (204 mg/kg), copper (77.6 mg/kg), fluoride (52,200 mg/kg), nickel

(41.2 mg/kg), total phosphorus (6,160 mg/kg), vanadium (362 mg/kg), and zinc (298 mg/kg)

above representative soil levels. Analysis of the pond wastewater indicated that arsenic

(0.13 mg/1), cadmium (1.14 mg/1), chromium (1.18 mg/1), fluoride (6,380 mg/1), total phosphorus

(563 mg/1), sulfate (746 mg/1), vanadium (3.39 mg/1), and zinc (6.01 mg/1), among others, were

above representative groundwater levels (Section 4.4).

Water Treatment Ponds

A series of three lined ponds, north of the plant between Highway 30 and the Portneuf River, is

used to treat noncontact cooling water, including boiler and cooling tower blowdown,

compressor coolant water, dernineralizer regeneration water, laboratory wastes, (i.e., acids,

ammonia, and sodium hydroxide), and stormwater (Figure 1.2-1). Analytical parameters for

water samples collected from these ponds are presented in Table 2.1-2. The analytical results for

water from the Simplot water treatment ponds are summarized in Table 4.2.2-4. The highest

concentrations of EMF-related parameters were found in the holding pond. These included

arsenic (0.04J mg/1), cadmium (0.54J mg/1), chromium (0.42J mg/1), copper (0.15 mg/1), fluoride

(26.6 mg/1), nickel (0.28 mg/1), total phosphorus (1,320 mg/1), sulfate (2,590 mg/1), vanadium

(1.67 mg/1), and zinc (5.19 mg/1). Concentrations of the same parameters in the samples for the

other two ponds were lower, as expected, due to pH adjustment of the holding pond water.

Former Unlined Ditch to Water Treatment Ponds

The former unlined ditch connected the facility drainage system to the water treatment ponds.- It

accepted the noncontact water from the facility drainage system through a pipe beneath Highway

30 as well as laboratory wastewaters. The water flowed from the plant through the pipe and into
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Section 4 Nature and Extent of Constituents of Potential Concern

the unlined ditch, eventually discharging to the water treatment ponds. Water now flows from

the plant to the ponds in a closed pipe.

Sediment samples were collected at six locations along the ditch as shown in Figure 2.1-4. The

samples were analyzed for gross alpha and gross beta, and the inorganic parameters listed in

Table 2.1-1. The soil chemistry data from analyses of these samples are summarized in Table

4.2.2-5. Analysis of these data shows that a number of constituents were detected at levels above

those expected for native soils. These included cadmium (14.1 to 108 mg/kg), chromium (363 to

2,350 mg/kg), copper (34.2 to 79.3 mg/kg), fluoride (1,230 to 25,900 mg/kg), mercury (<0.41 to

10.3 mg/kg), nickel (20.2 to 122 mg/kg), total phosphorus (17,900 to 123,000 mg/kg), selenium

(4.2 to 61.2 mg/kg), silver (<0.83 to 33.7 mg/kg), vanadium (202 to 960 mg/kg), and zinc (231 to

1,400 mg/kg). [Note the presence of the characteristic constituents (underlined).]

Phase II Results for Former Unlined Ditch to Water Treatment Ponds. An additional

six sediment samples were collected during Phase II to verify the presence of mercury in the

ditch. Their locations are shown in Figure 2.1-4. Mercury concentrations were lower than those

detected in the Phase I samples (range of 0.46 to 4.9 mg/kg). Results are provided in Table

4.2.2-6.

Simplot Potential Source Summary

In general, the industrial activities related to handling phosphate ore concentrate or disperse

ore-related constituents in relatively unique ways. The primary constituents found in ore-related

by-products or wastes are total phosphorus, fluoride, cadmium, chromium, vanadium, and zinc.

There are other trace metals, cations, and anions that allow individual source materials to be

identified. However, the six parameters listed above are characteristic of all Simplot-related

solid by-products and wastes. The following list presents distinguishing characteristics for ore

and gypsum. The constituents which appear in boldface type are the most distinguishing

characteristics. Figures 4.2.2-1 through 4.2.2-3 present the characteristics in graphic form.
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• Ore:

— Greater than 70,000 mg/kg total phosphorus

— Greater than 400 mg/kg chromium, vanadium, and zinc

— Greater than 200,000 mg/kg calcium

— Greater than 20,000 mg/kg fluoride

— Greater than 200 pCi/g gross alpha

• ~ Gypsum slurry solids:

— Greater than 500,000 mg/kg sulfate

— Greater than 200,000 mg/kg calcium

— Greater than 5,000 mg/kg total phosphorus and fluoride

— Greater than 100 mg/kg chromium, vanadium, and zinc

— Less than 1 mg/kg arsenic '/"""S

— Greater than 200 pCi/g gross alpha ^—^

— Greater than 30 pCi/g uranium-238

4.2.2.2 Slmplot Facility Soils — Areas Without Sustained Hydraulic Head

This section discusses the results of the RI Phase I and Phase n facility soils investigation for

areas without a sustained hydraulic head. Areas without sustained hydraulic heads include:

product loadout areas, the phosphoric acid tank containment area, sulfuric acid plants, plant

roads, bone yard, water reclaim area, former ore pile area, and former pillow tank area. The

locations of the soil borings associated with each of these areas are shown in Figure 2.1-3.

Triple Superphosphate Plant Area

Triple superphosphate is a solid fertilizer product produced by a patented process. The

production and railcar-loading areas are located directly to the west of the former east overflow

pond. They are asphalt-paved areas. To investigate the potential effects of plant operations on

soils within the triple super phosphate area, four borings, S050B, S051B, S052B, and S053B,
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Section 4 Nature and Extent of Constituents of Potential Concern

were located as shown in Figure 2.1-3, were advanced through the asphalt paving into the

underlying soils. At each boring location, samples were collected from the soil surface (beneath

the asphalt) and at a depth of approximately 2 to 2.5 feet below ground surface (bgs); they were

then analyzed for gross alpha, gross beta, and the inorganic parameters listed in Table 2.1-1.

Boring S050B contained gravel fill beneath the asphalt paving and tan silt at the 2-foot depth.

Both samples were probably disturbed (graded and/or fill) and not representative of natural soils.

A number of constituents were found at concentrations above representative levels in the

surficial horizon (Table 4.2.2-7). These constituents included barium (210 mg/kg), boron

(19.2 mg/kg), calcium (79,800 mg/kg), chromium (115 mg/kg), copper (350 mg/kg), fluoride

(73,000 mg/kg), nickel (93.9 mg/kg), total phosphorus (2,130 mg/kg), vanadium (J02 mg/kg),

and zinc (291 mg/kg). Both gross alpha and gross beta activities were also above the

representative levels (49.1 ± 25.8 pCi/g and 34 ± 15.14 pCi/g, respectively). In the 2-foot

horizon, cadmium (9.9 mg/kg), calcium (82,100 mg/kg), manganese (729 rag/kg), nickel

(45.6 mg/kg), total phosphorus (54,700 mg/kg), and zinc (187J mg/kg) were above representative

levels. The mix and difference in concentrations between the two horizons indicate mechanical

deposition rather than leaching. Gross alpha and gross beta values were within representative

levels in the 2-foot horizon soils. The pH values were normal in the surficial sample (8.62) but

indicated some facility influence in the 2-foot sample (6.52).

Boring S051B contained silt beneath the asphalt paving and brown sandy silt at the 2-foot depth.

Both soil samples were probably disturbed (graded and/or fill) and not representative of natural
i

soils. As with boring S050B, a number of constituents were detected at concentrations above

those for representative soils. These included boron (60 mg/kg), cadmium (7.7 mg/kg), calcium

(208,000 mg/kg), chromium (254 mg/kg), copper (44.2 mg/kg), fluoride (14,500 mg/kg), nickel

(35.5 mg/kg), total phosphorus (5,140 mg/kg), vanadium (238 mg/kg), and zinc (143 mg/kg).

Both gross alpha and gross beta activities were also above the representative levels (136

± 35.6 pCi/g and 57.7J ± 12.12 pCi/g, respectively). In the 2-foot horizon, cadmium
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(4.9 mg/kg), chromium (51.6 mg/kg), copper (53.2 mg/kg), fluoride (2,300 mg/kg), nickel

(23.5 mg/kg), total phosphorus (10,100 mg/kg), vanadium (54.5 mg/kg), and zinc (141J mg/kg)

were above representative levels. Gross beta activities were within representative ranges, and

gross alpha activities were slightly above representative ranges (27.2 ± 17.02 pCi/g). The pH

values in both horizons in 505IB were within the normal range (9.64 and 7.95, respectively).

The high calcium values in the surficial horizon combined with the relatively low total

phosphorus concentration indicate the presence of gypsum.

Boring S052B contained silt with fine gravel beneath the asphalt paving, and brown silt at the

2-foot depth. Both soil samples were probably disturbed (graded and/or fill) and not

representative of natural soils. The elevated levels of calcium (160,000 mg/kg and

111,000 mg/kg, respectively) in these samples indicate the presence of gypsum. Other

constituents that were detected at concentrations above the representative range included barium

(713 mg/kg at 2 feet), boron (41.9 mg/kg at 0.5 feet), cadmium (6.1 and 30.4 mg/kg,

respectively), chromium (196J and 103J mg/kg, respectively), copper (28.1J and 16.8J mg/kg,

respectively), fluoride (11,600 and 4,800 mg/kg, respectively), mercury (0.8 U and 2.1J mg/kg,

respectively), nickel (31.2J and 19.4J mg/kg, respectively), total phosphorus (8,950 and

7,040 mg/kg, respectively), vanadium (183 and 154 mg/kg, respectively), and zinc (219 mg/kg at

0.5 feet). Both gross alpha and gross beta activities were also above the representative levels

(133 ± 31.4 pCi/g and 52.3J ±11.44 pCi/g at the 0.5-foot horizon and 49.1 ± 20.6 gross alpha at

the 2-foot horizon).

Boring S053B contained silt with gravel beneath the asphalt paving and silty clay with gravel at

the 2-foot depth. The 0.5-foot soil horizon contained a number of constituents that were above

representative levels. This sample, however, was somewhat different from those found in the

other boreholes as evidenced by the concentrations of arsenic (55J mg/kg), lead (2,370 mg/kg),

and zinc (9,730 mg/kg). Other constituents that were above representative levels included boron

(43.3 mg/kg), cadmium (14.1 mg/kg), calcium (137,000 mg/kg), chromium (199J mg/kg), copper
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(36.8J mg/kg), fluoride (10,600 mg/kg), mercury (1.9 mg/kg), nickel (39. U mg/kg), total

phosphorus (3150 mg/kg), and vanadium (207 mg/kg). Gross alpha and gross beta activities

were also above representative levels in the 0.5-foot sample (107J ± 29.6 pCi/g and 54.6J

± 11.7 pCi/g, respectively). There was a steep decline in the concentrations of most of these

constituents in the 2-foot sample, with only arsenic (12.8J mg/kg), calcium (106,000 mg/kg),

mercury (0.67 mg/kg), and total phosphorus (1,260 mg/kg) remaining above representative

levels. This type of steep gradient pattern is indicative of mechanically placed fill. This is

especially true when the 2-foot soil is a clay and would be expected to show higher

concentrations in a downward migration scenario due to its higher adsorption capabilities.

In summary, the Phase I investigation of the superphosphate area consisted of four soil borings

that were drilled and sampled at the top of the soil column beneath asphalt paving and

approximately the 2-foot depth. Soil chemistry results met the objective of this sample program

in this area, which was to determine the presence or absence of facility-related constituents in the

near-surface soil horizons. All samples collected from the four borings display characteristics of

some type of facility-affected soil or fill material. To further define the vertical extent of

constituents in this area, an additional boring was drilled as part of the Phase n field

investigation.

Phase II Results for Triple Superphosphate Plant Area. The Phase H field investigation

consisted of drilling boring S098B, located as shown in Figure 2.1-3, between borings 805 IB

and S052B, in the area of highest concentrations of constituents detected in the Phase I

investigation. Samples were collected from the surface of the soil column beneath the asphalt

paving and the 2.5-, 5-, 7.5-, and 10-foot depths; they were then analyzed for gross alpha, gross

beta, and the inorganic parameters listed in Table 2.1-1. The surficial sample was also tested for

PCBs. Boring S098B was advanced through asphalt and approximately 3.5 feet of fill. Silt

(loess) was encountered at 3.5 feet bgs and extended to 10.5 feet bgs. The boring was advanced

to a total depth of 11 feet bgs in gravelly sand. Groundwater was not encountered in this boring.

EMF*x»\Foim RUoc*Seci4_2.<Joc 4.2-19 EMFR1 report
September 1995



EMF Remedial Investigation, Part II - Surface and Subsurface Characterizations O
As would be expected, the surface sample (fill) contained the highest concentrations of

EMF-related constituents (Table 4.2.2-7). Concentrations of barium (2020J mg/kg), boron

(31.4 mg/kg), cadmium (26 mg/kg), chromium (159 mg/kg), copper (22.1 mg/kg), fluoride

(7,820 mg/kg), mercury (1 mg/kg), nickel (37.6 mg/kg), total phosphorus (44,800 mg/kg),

vanadium (274 mg/kg), and zinc (440 mg/kg) exceeded representative levels. Sulfate was

elevated at 13,400 mg/kg. At no depth did gross alpha and gross beta activities exceed

representative levels in this borehole, which demonstrates the variability of the distribution of

constituents in the area. Most of the concentrations of constituents measured at above

representative levels in the surficial sample decreased to levels below the representative range in

the 2-foot horizon. However, concentrations were measured above representative levels in the

5-foot sample but below levels measured in the surficial sample. By the 10-foot horizon only

mercury (0.35 mg/kg), orthophosphate (492 mg/kg), and total phosphorus (7,000 mg/kg) were

above representative levels. Sulfate concentrations were elevated in samples throughout the

borehole, ranging from 500 mg/kg in the 2-foot horizon to a high of 2,700 mg/kg in the 5-foot

horizon. The 10-foot sample contained 1,380 mg/kg of sulfate. The pH measurements in this

borehole indicate a EMF-related effect in the surficial soil (5.43), but in general were within

expected limits for the remaining samples (7.22 to 7.65). No PCBs were detected in the surficial

sample (detection limit of 0.2 mg/kg).

Summary - Triple Superphosphate Plant Area. Soil samples taken in the vicinity of the

triple superphosphate plant area indicate that there is a shallow fill (0 to 3.5 feet) that contains

EMF-related constituents at above-representative levels. Concentrations of most EMF-related

constituents decreased to below-representative levels in soil samples collected below the 5-foot

depth. The 5-foot sample was the shallowest non-fill sample collected. There was some

evidence of facility effects at the 10-foot horizon by phosphates and sulfates; however, EMF-

related metals are retained in the soil interval between the 5- and 7.5-foot samples, and other

EMF-related constituents (e.g., fluoride) have not affected soils at this depth. There does not
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appear, therefore, to be migration to depth of EMF-related constituents in the triple

superphosphate plant area.

Former Phosphoric Acid Loading Railcar Cleaning Area

The railcar cleaning area is located directly south of the main office building. This area is also a

former phosphoric acid loading area. To investigate the railcar cleaning area, two borings were

planned as part of the Phase I field investigation, extending to a depth of 10 feet bgs or 5 feet

below fill. One soil sample of black silty gravel, described as railroad fill, was collected from

boring S056 at a depth of 0.5-foot bgs, but refusal at 2 feet bgs during the drilling of this boring,

as well as refusal in other locations, prevented completion of the Phase I investigation. The soil

chemistry data from this sample are summarized in Table 4.2.2-8.

An examination of the results of the analysis of the 0.5-foot soil (fill) sample taken at S056B

indicates a number of constituents were above representative levels. These included cadmium

(55.6 mg/kg), chromium (306 mg/kg), copper (20.5J mg/kg), fluoride (10,000 mg/kg), nickel

(35.1 mg/kg), total phosphorus (45,400 mg/kg), vanadium (408J mg/kg), and zinc (485 mg/kg).

Gross alpha and gross beta activities were also above representative levels (86.7 ± 26.8 pCi/g

and 55.1 ± 14.52 pCi/g, respectively).

As part of the Phase n field investigation, an additional boring was planned to investigate the

potential vertical extent of constituents at this area. :

Phase II Results for Former Phosphoric Acid Loading/Railcar Cleaning Area. The

Phase II field investigation consisted of boring S103B, located as shown in Figure 2.1-3. The

boring, planned to a depth of 10 feet or 5 feet below fill, met refusal on three separate attempts.

As a result, samples were collected from the surface and the 2-, 5-, and 7-foot depths; they were

then analyzed for gross alpha, gross beta, and the inorganic parameters listed in Table 2.1-1.

Boring S103B contained fill (including concrete aggregate) throughout its depth, and

groundwater was not encountered. Analysis of the data from soil samples collected from these
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borings indicates increasing concentrations of EMF-related constituents with depth (Table

4.2.2-8). These constituents included the following (values are for surficial and 7-foot horizons,

respectively and are not necessarily the maximum) arsenic (3.7 to 25.9 mg/kg), barium (638 to

828 mg/kg), boron (15.8 to 63.8 mg/kg), cadmium (11.3 to 61.2 mg/kg). chromium (69.8 to

636 mg/kg), copper (18.8 to 137 mg/kg), fluoride (4,090 to 15,100 mg/kg), iron (11,100 to

58,500 mg/kg), lead (34.2 to 444 mg/kg), nickel (17.9 to 84.9 mg/kg), total phosphorus (17.500

to 65,400 mg/kg), sulfate (14,700 to 13,500 mg/kg), vanadium (113 to 1,100 mg/kg), and zinc

(142 to 566 mg/kg). Gross alpha and gross beta activities followed the same trend, with gross

alpha ranging from 31.1 ± 9.23 pCi/g to 156 ± 14.5 pCi/g and gross beta from 39.1 ± 7.32 pCi/g

to 107 ±7.18 pCi/g. The pH values also followed the same trend, ranging from 6.5 to 2.84.

Summary - Former Phosphoric Acid Loading/Railcar Cleaning Area, Most

concentrations of EMF-related constituents increased with depth. Soil pH also decreased in soil

samples collected at increasing depth. The deepest fill samples collected from the 7-foot depth

contained the highest concentrations of EMF-related constituents. However, given the

description of the fill in the drilling log, it is concluded that this fill was mechanically placed.

The presence of both the concentration pattern and the mix of these constituents appears to be

related to placement of different materials rather than infiltration from the surface. Because

native soils were not encountered in this borehole, the depth of EMF-related constituents could

not be determined. Additional drilling was not conducted in this area because access problems

prohibit the introduction of a rig that is capable of drilling through the gravels and aggregate

encountered in the fill.

Phosphoric Acid Tank Containment Area

The phosphoric acid tank containment area is designed to contain liquid product releases. Any

leakage from phosphoric acid tanks or pipes in this area would flow over a paved surface to a

concrete sump from which it is pumped back to the phosphoric acid reactor or filter.
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Two borings, S054B and S055B, were advanced in this area (Figure 2.1-3). Boring S054B was

advanced beneath the paving to a depth of 2.5 feet bgs and boring S055B to a depth of 6 feet

beneath the paving. Soil samples were collected from boring S054B at 0.5 foot bgs and 2.5 feet

bgs. The entire depth of boring S054B was in fill material. Boring 8055B was advanced

through fill to a depth of 4 feet bgs and silt from 4 feet to approximately 6 feet bgs. Groundwater

was not encountered in these borings. Soil samples were collected from boring S055B at 0.5,

2.5, and 5 feet bgs. Soil samples from both borings were analyzed for gross alpha, gross beta,

and the inorganic parameters listed in Table 2.1-1.

Boring S054B showed increasing concentrations of site constituents with depth from 0.5 foot bgs

to 2.5 feet bgs. Examination of the boring log offers a rationale for this increase. The 0.5-foot

sample is characterized as "pea gravel road base" whereas the 2.5-foot sample is a sandy gravel

which grades to light gray silty sand and ends at 5 feet with what appears to be a gypsum fill. It

appears that the upper layer is the cleaner fill, and that the lower portion contains increasing

amounts of gypsum-based fill material that is naturally higher in plant-related constituents (Table

4.2.2-9). Constituents with concentrations above representative levels in the 2.5-foot soil sample

included cadmium (7 rag/kg), chromium (63 mg/kg), fluoride (640 mg/kg), magnesium

(22,700 mg/kg), manganese (711 mg/kg), nickel (121 mg/kg), total phosphorus (11,400 mg/kg),

vanadium (69.8 mg/kg), and zinc (436 mg/kg). pH followed a similar trend decreasing with

depth from 6.34 to 4.89. Since native soils were not encountered in this borehole, the vertical

extent of potential impact was not determined.

Boring S055B generally showed decreasing concentrations of constituents with increasing depth.

In the 5-foot sample, only orthophosphate (53.1 mg/kg) remained above the representative level.

Comparison of chemical results with the boring log is also useful for explaining the constituent

distribution in boring S055B. The upper 4 feet of this boring were logged as "road fill." The

road fill ended at about 4 feet bgs. The soil beneath was logged as "yellowish brown silt," which

is characteristic of naturally occurring site soils
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Summary - Phosphoric Acid Tank Containment Area. Constituents found at

concentrations above representative soil levels appear to be confined to existing fill layers (0 to

at least 4 feet) in this area. From the available data, there does not appear to be any evidence of

the downward migration of trace metals and other EMF-related constituents into the subsurface

native soils.

Sulfuric Acid Plants #1 and #2

The former sulfuric acid plant #1 is located just west of the phosphoric acid tank containment

area, and the former sulfuric acid plant #2 is located just west of sulfuric acid plant #1 (Figure

1.2-1). These plants are both areas where spillage is known to have occurred. As part of the

Phase I field investigation, two borings each were drilled in the area of the former sulfuric acid

plant #1 and former sulfuric acid plant #2.

Sulfuric Acid Plant #1. Soil borings S062B and S063B were drilled near the sulfuric

acid plant #1 (Figure 2.1-3). Boring S062B was advanced to a depth of 9 feet bgs, and soil

samples were collected from depths of 0.5,2.5, 5, and 7.5 feet bgs. Boring S062B contained fill

for the first 2 feet bgs, followed by a layer of silt from 2 to 6 feet bgs, and silty gravel from 6 feet

bgs to completion at 9 feet bgs. Boring S063B was advanced to a depth of 7.5 feet bgs where

cobbles caused refusal. At this depth, boring S063B still contained fill material. Soil samples
•..;:.*,••

were collected from depths of 0.5,2.5, and 5 feet bgs. Soil samples from both borings were

analyzed for gross alpha, gross beta, and the inorganic parameters listed in Table 2.1-1. In

addition, two samples from boring S063B collected at the surface and the 2.5-foot depth were

analyzed for PCBs and total petroleum hydrocarbons. The chemical data from analysis of these

samples are summarized in Table 4.2.2-10. Groundwater was not encountered in these borings.

An examination of the chemical data from analysis of soil samples from boring S062B indicates

that a number of constituents were above the range for representative soils in the first soil

horizon. These included barium (364 mg/kg). boron (34.8 mg/kg). cadmium (8.7 mg/kg).

chromium (141 mg/kg), copper (184 mg/kg), fluoride (8,100 mg/kg), lead (52.3 mg/kg), nickel
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(79.7 mg/kg), total phosphorus (9,060 mg/kg), vanadium (139J mg/kg), and zinc (314J mg/kg).

These levels declined to hear or below representative levels in the 2.5- and 5-foot horizons,

which were described as being native silts. The sharp interface differential in constituent

concentrations indicates that very little downward migration occurred in this borehole from the

overlying material. The boring log at 7.5 feet bgs shows a return to what is probably fill as noted

by the "light brownish gray" color description, which is not characteristic of the natural

near-surface silts. In addition, this sample contained very low concentrations of aluminum

(4,490 mg/kg), fluoride (140 mg/kg), and total phosphorus (130 mg/kg) that are also not

indicative of the silts in general in this area. Coupled with these low concentrations of fluoride

and total phosphorus are above-representative-levels of chromium (67.7 mg/kg), cobalt
t

(103 mg/kg), copper (325 mg/kg), iron (14,930.2 mg/kg), nickel (168 mg/kg), and zinc

(228 mg/kg). Gross alpha and gross beta activities were low (8.32 ± 4.66 pCi/g and 14.2

± 4.3 pCi/g, respectively). The pH values in this horizon were normal (8.48). The profile

presented in this borehole is one of mechanically deposed layers of fill and native soils. Since

fill was the last material sampled, the vertical extent of EMF-related constituents was not

established.

Boring S063B was drilled in fill for its total depth. Samples were collected at 0.5 foot, 2.5 feet,

and 5 feet bgs. Above-representative levels of a number of constituents were encountered at all

three sampling horizons. The constituents included barium (368 mg/kg at the surface), cadmium

(9.5 to 2J mg/kg), chromium (47.9 mg/kg at the surface), copper (38.6 to 23 mg/kg), fluoride

(6,200 to 650 mg/kg), lead (39 mg/kg at the surface), nickel (23.2 to 20.8 mg/kg), total

phosphorus (8230 to 4,760 mg/kg), vanadium (74.8 mg/kg at the surface), and zinc (451 to 75.9

mg/kg). As can be seen, the trend is for diminishing concentrations with depth. Gross alpha and

gross beta activities were above representative levels in the surficial sample only (46.7 ± 13.3

pCi/g and 38.0 ± 8.41 pCi/g). No PCBs were detected in either soil horizon at S063B. However,

TPH was detected at 216 mg/kg in the surficial soils and at 20.8 mg/kg in the 2-foot horizon.
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In summary, the concentrations of EMF-related constituents in soil samples from this area

correlated with the presence of fill material. Concentrations of EMF-related constituents in

natural soil samples taken from boring S062B were generally below representative levels. From

these data, it appears that the distribution of EMF-related constituents in this area is due to

mixing of fill materials with natural soil. The much lower concentrations of EMF-related

constituents in natural soil samples taken from beneath areas of fill indicates that the EMF-

related constituents have not migrated downward due to infiltration. Mechanical mixing of "fill"

and "clean" material seems to control the spatial distribution of EMF-related constituents.

However, the vertical extent of EMF-related constituents was not determined in Phase I.

Sulfuric Acid Plant #2. Soil borings S064B and S065B were drilled near the sulfuric

acid plant #2 (Figure 2.1-3). Boring S064B was advanced to a depth of 7 feet bgs. Soil samples

were collected from depths of 0.5 (sandy gravel), 2.5 (sandy gravel), and 5 (silt) feet bgs and

analyzed for gross alpha, gross beta, and the inorganic parameters in Table 2.1-1. The surficial

soil sample contained no constituents above representative levels; and, in fact, most constituents

were well below representative levels (Table 4.2.2-10). Gross alpha and gross beta activities

were within representative levels, and pH was normal (7.78). The soil sample taken in the

2.5-foot horizon showed slightly greater than representative levels of some constituents (barium,

554 mg/kg; chromium. 23.8 mg/kg; lead, 32 mg/kg; and mercury, 0.49 mg/kg) while containing

less than representative levels of other constituents (iron, 4,510 mg/kg; manganese, 82.2 mg/kg;

nickel, 4.8 mg/kg; total phosphorus. 230 mg/kg; and vanadium. 7.4 mg/kg). The pH of this

sample was very low (1 .89), but the gross alpha activity was not detectable and the gross beta

activity was below its representative level. The 5-foot silt soil sample showed some evidence of

attenuation from the overlying soil, with manganese (635 mg/kg), and total phosphorus (729

mg/kg) showing a decrease relative to their levels in the 2.5-foot sample. pH values in this

sample are normal (8.5). Given the distribution of constituents in the three soil horizons, it is not

clear whether there has been a downward migration into the subsurface or a mechanical

O
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placement of unrelated materials. There is, however, sufficient evidence to conclude that the

soils in this area have been affected by site activities, but that effect appears to be minimal.

Boring S065B was advanced to a depth of 9 feet bgs. It contained silty gravel from the surface

to 2 feet, silt from 2 to 5 feet, and silty gravel from 5 to 9 feet bgs. Soil samples were collected

from depths of 0.5 (silty gravel), 2.5 (silt), 5 (silty gravel), and 7.5 (silty gravel) feet bgs and

analyzed for gross alpha, gross beta, and the inorganic parameters listed in Table 2.1-1. The

surficial soil horizon contained a number of constituents whose concentrations were above levels

for representative soil samples (Table 4.2.2-10). These constituents included barium (1930

mg/kg), cadmium (2.7 mg/kg), chromium (117 mg/kg), copper (73.1 mg/kg), fluoride (1600

mg/kg), iron (22800 mg/kg), lithium (19 mg/kg), nickel (72.1 mg/kg), total phosphorus (3450

mg/kg), vanadium (51.8 mg/kg), and zinc (277J mg/kg). Concentrations of these constituents in

the subsurface samples were both lower than those found at the surface and erratic (i.e., no

pattern given elements). The pH values were in the normal range throughout all tested soil

horizons (7.5 to 9.41), and no radionuclide activities levels were above those for representative

soils. While there has been some effect on the subsurface soils in S065B, it appears from the

available data to have been minimal. However, depth of impact was not determined in this

boring.

Phase II Results for Sulfuric Add Plant #1. Because the depth of vertical impact was

not determined in Phase I, the Phase II field investigation placed boring S104B in the vicinity of

boring S062 (Figure 2.1-3). Of the borings drilled in this area, S062 contained the highest

concentrations of above-representative level constituents. Samples were collected from the

surface and the 5-, 10-, 15- and 20-foot depths; they were then analyzed for gross alpha, gross

beta, and the inorganic parameters listed in Table 2.1-1. Boring S104B contained fill to

approximately the 6-foot depth. Silty gravel extended from 6 to 15 feet bgs, changing to gravel,

which extended from 15 feet bgs to the completion of the boring to 41.5 feet bgs. Groundwater

was not encountered in this boring.

EMFdoc»\R)nn_RUoc\Sect4_2.*)c 4.2-27 EMFRlrepon
September 1995



EMF Remedial Investigation, Part n - Surface and Subsurface Characterizations

The first two horizons sampled were in fill. The surficial sample contained above-representative

concentrations of cadmium (6.7 mg/kg), chromium (111 mg/kg), fluoride (4,750 mg/kg), total

phosphorus (6,130 mg/kg), sulfate (13,600 mg/kg), vanadium (143 mg/kg), and zinc (137

mg/kg). Gross alpha and gross beta activities were also above representative levels (79.1 ± 12.0

pCi/g and 41.5 ± 4.76 pCi/g receptively). Only sulfate was enriched in the 5-foot sample. The

remaining samples taken in this borehole were in native materials and did not contain any of the

above constituents in excess of representative levels. The pH readings followed the same trend

as constituent concentrations. The surficial sample had a pH of 5.38, increasing to above 8 in the

remaining horizons. .There was no evidence of subsurface impacts below the fill layer in this

borehole.

Summary - Sulfuric Acid Plants #1 and #2. There is some facility effect on soil in the

area of the sulfuric acid plants. The deepest effects measured were in the 7-foot horizon. These

effects appear to be related more to fill placement than leaching. EMF-related constituents do

not appear to have migrated into the subsurface. Sulfuric acid effects as measured by pH and

sulfate content (S104B) are limited to surficial soils.

Phosphoric Acid Loading Dock

Boring S066B was attempted in this area, and drilling reached a depth of 7 feet bgs before

refusal. This depth did not reach natural soil, ending in material logged as "road fill." Samples

of this material were collected at 0.2 and 2.5 feet. A second boring, S067B, was attempted in the

same area, before refusal at 2 feet. This boring was not logged, but a single sample was collected

from a 0.5-foot depth. Soil samples were analyzed for gross alpha, gross beta, and the inorganic

parameters listed in Table 2.1-1. In addition, the surface sample from boring S067B was

analyzed for PCBs and total petroleum hydrocarbons.

The surficial fill sample collected from boring S066B contained a number of constituents with

concentrations above representative levels (Table 4.2.2-11). These included cadmium (7.7

mg/kg), chromium (118 mg/kg), copper (26.4 mg/kg), fluoride (6,000 mg/kg), nickel (48.3

EMF RJ report 4.2-28 EMFdoc»\Fonn_RI.<loc\Sect4_2.doc
September 1995



Section 4 Nature and Extent of Constituents of Potential Concern

mg/kg), total phosphorus (13,500 mg/kg), vanadium (126 mg/kg), and zinc (229 mg/kg). Gross

alpha (43.9 ± 26.2 pCi/g) and gross beta (31.1 ± 15.34 pCi/g) activities were above

representative levels. The pH was in the normal range (7.65). While several of the constituents

detected at above-representative levels dropped to within the representative range in the 2.5-foot

soil sample, fluoride (730 mg/kg), manganese (550 mg/kg), nickel (81.9 mg/kg), total

phosphorus (12,400 mg/kg), and zinc (54.6 mg/kg) did not. The nature and vertical extent of

EMF-related effects was not determined in this borehole.

It was only possible to take one sample from boring S067B. Analytical data from this soil

horizon showed a number of constituents with concentrations above representative (Table

4.2.2-11). These included: cadmium (5.7 mg/kg), chromium (93.1 mg/kg), copper (146 mg/kg),

fluoride (2,700 mg/kg), nickel (54.1 mg/kg), total phosphorus (7.940 mg/kg), vanadium (134

mg/kg), and zinc (207 mg/kg). Gross alpha activities (43 ± 26.2 pCi/g) were also above those

expected for representative soils. These values indicate that the surficial soils have been affected0

by facility activities. The depth of impact was not determined. Because of problems

encountered by the laboratory, the PCB sample taken in the surficial horizon was rejected in the

validation process. However, TPH was detected at 1054 mg/kg. Location S067B was resampled

during Phase II and the soil sample was tested for PCBs. This analysis did not detect PCBs at a

0.2 mg/kg detection limit.

In summary, the surface soils/fill in this area have been influenced by site operations, with

influences extending to the 2.5-foot bgs. Additional investigation was conducted in Phase n to

determine the vertical extent of the affected fill.

Phase II Results for Phosphoric Acid Loading Dock. The Phase n field investigation

consisted of one boring, S105B, located as shown in Figure 2.1-3, between borings S066B and

S067B. Boring S105B contained silty sandy gravel for the first 3.5 feet; this was classified as

fill. Gravelly silt extended from 3.5 to approximately 7.5 feet; this also was classified as fill.

Silty sandy gravel predominates from 7.5 to 15 feet, and gravel from 15 feet to 25 feet.
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Groundwater was not encountered in this boring. Samples were collected at five levels from the

surface to the 10-foot depth and analyzed for gross alpha, gross beta, and the inorganic

parameters listed in Table 2.1-1.

Analysis of the data from the soil samples collected in the fill horizons (0.5,2, and 5-feet) in

S105B indicates a number of constituents with concentrations above representative levels

(Table 4.2.2-11). The greatest concentrations were generally found in the fine-grained fill

horizon (5 feet). These constituents included: barium (6,910 mg/kg), cadmium (6.4 mg/kg),

chromium (49.8 mg/kg), fluoride (1,720 mg/kg), lead (54.8J mg/kg), manganese (875 mg/kg),

nickel 23.1 mg/kg), total phosphorus (4,180 mg/kg), vanadium (86.1J mg/kg), and zinc (205

mg/kg). The sample taken in the silty sandy gravel at 7.5 feet was at the fill/native soil interface.

Since there were fines present in this sample that would tend to attenuate materials migrating

from the overlying fill, some constituents at concentrations above representative levels would be

expected. However, this was not the case as all constituents in this soil sample were at or below

representative levels. This borehole is another example of the steep concentration gradients that

exist on the site between EMF-related fills and native soils where no liquid head has been

applied. The sample taken at the 10-foot horizon also contained no constituents above

representative levels, except orthophosphate, which was marginally above representative levels

(4.17 mg/kg versus representative level of 3.7 mg/kg), indicating the lack of migration of

EMF-related constituents from the overlying fills. Gross alpha activity in surficial soil sample

(25 ±6.18 pCi/g) was the only radionuclide activity detected above the representative levels in

any of the samples tested. Soil pH was within the normal range for all samples tested in boring

S105B.

Summary - Phosphoric Acid Loading Dock. From analysis of the data, it appears that

the subsurface near the phosphoric acid loading dock contains a 7- to 8-foot fill layer. A number

of EMF-related constituents were found at concentrations above representative levels. When

native soils beneath the fill were tested, there appeared to be little to no migration of constituents
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from the overlying materials. It can therefore be concluded that the extent of EMF effects in this

area is confined to the fill layer.

Ammonium Phosphate Plant Areas

Ammonium phosphate is one of the solid products of the Simplot plant. There are two

ammonium phosphate loadout areas: ammonium phosphate plant #1 and ammonium phosphate

plant #2. Phase I sampling was performed to determine the existence of potential facility effects

in these areas.

Ammonium Phosphate Plant #1. Eight surface (beneath asphalt) soil samples (S030B

through S037B) and six samples from the 2-foot depth (S032B through S037B) were collected

near the ammonium phosphate plant #1 (Figure 2.1-3). Refusal was met at a depth of 1.5 feet

during the drilling of borings S030B and S031B. Samples collected just below the asphalt

surface were fill material or gypsum. Samples from the 2-foot depth were silts (fill) in borings

S032, S036, and S037B; sandy gravel (fill) in boring S033B; and silty sands (fill) in borings

S034B and S035B. Soil samples were analyzed for gross alpha, gross beta, and the inorganic

parameters listed in Table 2.1-1.

In the surface soil sample taken at S030B there were a number of constituents with

concentrations above representative (Table 4.2.2-12). These included barium (332 mg/kg),

boron (36.5 mg/kg), cadmium (17.4 mg/kg), calcium (84,500 mg/kg), chromium (180 mg/kg),

fluoride (6,400 mg/kg), nickel (46.7 mg/kg), total phosphorus (20,900 mg/kg), vanadium (206

mg/kg), and zinc (331 mg/kg). Gross alpha was also above the representative level (34.4 ± 23.8

pCi/g). The pH value was normal (7.29). The somewhat enriched calcium level suggests the soil

here has been mixed with gypsum. The vertical extent of the both the fill and potential facility

effects was not determined at this boring location.

Analytical results for the surface sample taken at S031B indicate that industrial activities have

affected the soils in this area. A number of constituent concentrations were above representative
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levels (Table 4.2.2-12). They included: cadmium (36.2 mg/kg). chromium (203 mg/kg). copper

(25.8 mg/kg), fluoride (7,400 mg/kg), lead (39.0J mg/kg), nickel (73.1 mg/kg), total phosphorus

(17,500 mg/kg), vanadium (248 mg/kg), and zinc (602 mg/kg). Gross alpha was also above the

representative level (29.4 ± 19.78 pCi/g). The pH value was slightly acidic (6.19). The vertical

extent of the both the fill and potential facility effects was not determined at this boring location.

Soil samples were taken just beneath the asphalt surface and at the 2-foot horizon at S032B.

Analytical results for the upper horizon indicated a number of constituents with concentrations

above representative levels (Table 4.2.2-12). These included boron (68.7 mg/kg), cadmium (28

mg/kg), calcium (256,980 rag/kg), chromium (241 mg/kg), fluoride (19,200 mg/kg), total

phosphorus (7,620 mg/kg), vanadium (222 mg/kg), and zinc (293 mg/kg). Gross alpha and gross

beta activities were both above representative levels (242.0 ± 87.2 pCi/g and 91.0 ± 25 pCi/g

respectively). The pH value was normal (8.91). Three constituents remained above

representative levels in the 2-foot horizon. These were boron (16.2 mg/kg V total phosphorus

(21,800 mg/kg) and zinc (54.2 mg/kg). Gross alpha and gross beta activities were within

representative levels. However, pH, which was normal in the surficial sample, was slightly

acidic in the 2-foot horizon (6.56). The slightly acidic pH coupled with only enriched levels of

total phosphorus may indicate ammonium phosphate. The vertical extent of the both the fill and

potential facility effects was not determined at this boring location.

As with S032B, soil samples were collected just beneath the asphalt surface and at the 2-foot

horizons at S033B. Both samples were in fill. Analytical results for the upper horizon indicated

a number of constituent concentrations above representative levels (Table 4.2.2-12). These

included boron (32.5 mg/kg), cadmium (15.5 mg/kg), calcium (109,000 mg/kg), chromium (147

mg/kg), fluoride (6,900 mg/kg), lead (54 mg/kg), total phosphorus (8,560 mg/kg), vanadium

(129 mg/kg), and zinc (589 mg/kg). Gross alpha and gross beta activities were both above

representative levels (54.7 ± 30.2 pCi/g and 33.4 ± 16.52 pCi/g, respectively). The pH value was

normal (8.64). While fewer constituents were measured above representative levels in the 2-foot

o
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sample, several remained above these levels: boron (28.8 mg/kg), cadmium (41.9 mg/kg);

chromium (99.5 mg/kg), fluoride (3,700 mg/kg), nickel (42.3 mg/kg), total phosphorus (26,700

mg/kg), vanadium (143 mg/kg), and zinc (143 mg/ Ci/g and 32.3 ± 10.08 pCi/g respectively).

The vertical extent of the both the fill and potential facility effects on soils was not determined at

this boring location.

Soil samples were taken just beneath the asphalt surface and at the 2-foot horizon at S034B.

Analytical results for the upper horizon indicated a number of constituents with concentrations

above representative levels (Table 4.2.2-12). These constituents included cadmium (7.6 mg/kg),

chromium (63.8 mg/kg), fluoride (1,790 mg/kg), total phosphorus (10,200 mg/kg), vanadium

(93.7 mg/kg), and zinc (160 mg/kg). Gross alpha and gross beta activities were both above

representative levels (27.2 ± 12.1 pCi/g and 34.8 ± 9.62 pCi/g, respectively). The pH value was

slightly acidic (6.19). Only total phosphorus (1,150 mg/kg) remained above representative levels

in the 2-foot horizon. Gross alpha and gross beta activities were within representative levels.

The pH (8.41) was also normal. These values indicate very little effect on subsurface soils in the

area of S034B. However, since both samples were taken in fill, the vertical extent of impact was

not determined.

Analytical results for the upper soil sample taken at S035B indicated a number of constituents

with concentrations above representative (Table 4.2.2-12). These constituents included barium

(577 mg/kg), boron (20.4 mg/kg), cadmium (35.2 mg/kg), chromium (141 mg/kg), copper (24.2

mg/kg), fluoride (5,170 mg/kg), lead (72.8 mg/kg), nickel (40.0 mg/kg), total phosphorus

(23,800 mg/kg), vanadium (202 mg/kg), and zinc (653 mg/kg). Gross alpha and gross beta

activities were both above representative levels (57.0 ± 14.90 and 43.8 ± 8.52 pCi/g,

respectively). The pH value was slightly acidic (6.21). The somewhat elevated total phosphorus

level (23,800 mg/kg) compared with levels of calcium (39,000 mg/kg in the soil sample versus

the representative level of 75,800 mg/kg), and fluoride (5,170 mg/kg versus 600 mg/kg

representative level) suggests the soil here has been affected by ammonium phosphate and not by

EMFdocj\FonnJUjloc\S«ci4_2.doc 4.2-33 EMFRI repent
September 1995



EMF Remedial Investigation, Part n - Surface and Subsurface Characterizations

gypsum or ore. Both the upper and the 2-foot horizons in this borehole were silty sand fill. The

same constituents that were above representative levels in the upper sample were above

representative levels in the 2-foot sample but at lower values. However, while the gross alpha

and gross beta activities were below representative levels in the 2-foot sample (14.9 ± 8.96 pCi/g

and 17.4 ± 5.7 pCi/g), the soil remained slightly acidic (pH of 6.32). The vertical extent of the

both the fill and potential facility-related effects was not determined at this boring location.

Soil samples were taken just beneath the asphalt and at the 2-foot horizon at S036B. Analytical

results for the upper soil horizon indicated several constituents with concentrations above

representative (Table 4.2.2-12). These constituents included cadmium (7.8 mg/kg), chromium

(35.2 mg/kg), fluoride (1,000 mg/kg), total phosphorus (6,720 mg/kg), vanadium (61.2 mg/kg),

and zinc (190 mg/kg). Gross alpha and gross beta activities were both below representative

levels (11.3 ± 7.12 pCi/g and 21.7 ± 6.48 pCi/g, respectively). The pH value was slightly acidic

(5.81). Only total phosphorus (3,420 mg/kg) and zinc (55.7 mg/kg) remained above

representative levels in the 2-foot horizon. Gross alpha and gross beta activities rose above the
* • * • * . " ( • •

representative range (44.5 ± 14.08 pCi/g and 41.1 ± 8.68 pCi/g respectively). The pH levels rose

to the normal range (8.16). While there was a definite presence of EMF-related constituents in

the upper soil horizon in this location, the concentrations found in the 2-foot silt indicate very

little effect on subsurface soils in this area. However, since both samples were in fill, the vertical

extent of EMF-related activities was not determined.

Soil samples were taken just beneath the asphalt and at the upper and 2-foot horizon at S037B.

As with all samples in this area, analytical results for the upper soil horizon indicate a number of

constituents with concentrations above representative (Table 4.2.2-12). These included boron

(31.2 mg/kg), cadmium (12.6 mg/kg), calcium (82,100 mg/kg), chromium (119 mg/kg), fluoride

(4,630 mg/kg), nickel (30.7 mg/kg), total phosphorus (16,050 mg/kg), vanadium (131 mg/kg),

and zinc (289 mg/kg). Gross alpha and gross beta activities were both above representative

levels (64.5 ± 17.18 pCi/g and 37.4 ± 8.14 pCi/g, respectively). The pH value was normal
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(7.54). Three constituents remained above representative levels in the 2-foot horizon. These

constituents were boron (18.8 mg/kg), fluoride (930 mg/kg), and total phosphorus (916 mg/kg).

Gross alpha and gross beta activities were within representative levels. The pH (7.96) was also

normal. While the concentrations of constituents fell in the 2-foot sample, the vertical extent of

facility effects was not determined in S037B.

Phase I Summary - Ammonium Phosphate Plant #1. The area sampled along the front

of ammonium phosphate plant #1 contained a variety of fill materials beneath the asphalt paving.

These fills were at least 2 feet in depth. They contained a number of EMF-related constituents

that were detected at concentrations above those found in representative soils. The mix of

constituents varied both with horizontal and vertical location. While several locations appeared

to have been affected with ammonium phosphate spills (S032B, S033B, and S035B), effects for

the most part appeared to be associated with the fill material itself. Because the vertical extent of

EMF-related effects was not determined in this area in Phase I, two borings were proposed in the

Phase II Work Plan to determine the thickness of the fill and the extent of facility effects.

Phase II Results for Ammonium Phosphate Plant #1. The Phase n field investigation

consisted of two borings advanced through the asphalt paving, S106B and S107B, located as

shown in Figure 2.1-3. S106B was located near S035B, which contained elevated concentrations

of site constituents; S107B was located near S033B, which showed higher concentrations of site

constituents in the 2-foot sample. Samples were collected from the soil horizon beneath the

asphalt paving and the 2-, 5-, 7-, and 10-foot depths and analyzed for gross alpha, gross beta and

the inorganic parameters listed in Table 2.1-1; S106B contained fill to approximately the

5.5-foot depth. Silt extended from 5.5 to approximately 6.5 feet bgs, and sandy gravel extended

from 6.5 feet to completion of the boring at 12 feet. S107B contained fill to approximately 8.5

feet, gravel from 8.5 to 10.5 feet, and sandy gravel from 10.5 to completion of the boring at

approximately 13 feet bgs. Groundwater was not encountered in these borings.
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The upper soil sample taken at S106B contained seven constituents at concentrations that were

above representative soil levels (Table 4.2.2-12). These constituents were aluminum

(16,300 mg/kg versus 13,900 mg/kg), boron (21.2 mg/kg versus 12.8 mg/kg), mercury (0.42

mg/kg versus 0.3 mg/kg for representative), orthophosphate (276 mg/kg versus 3.7 mg/kg), total

phosphorus (1,800 mg/kg), potassium (3,760 mg/kg versus 3,562 mg/kg), and zinc (55.5 mg/kg).

Sulfate was also elevated at 790 mg/kg. The underlying fill sample (2-foot) continued this

pattern with the addition of fluoride. Concentrations found in this sample were aluminum

(17,500 mg/kg), boron (15.2 mg/kg), fluoride (640 mg/kg), mercury (0.44 mg/kg), total

phosphorus (1,950 mg/kg), potassium (4,680 mg/kg), sulfate (1,200 mg/kg), and zinc (73.8

mg/kg). This pattern continued through the 5-foot fill horizon (Table 4.2.2-12). There was a

lithology change in the 7-foot sample to sandy gravel. The soil sample taken in this horizon

contained only sulfate at elevated levels (6,030 mg/kg), and the pH was slightly acidic (6.94

down from 8 plus in the fills). The presence of elevated sulfate and the change in pH may

indicate an old sulfuric acid effect In the 10-foot sample, orthophosphate (37 mg/kg), and total

phosphorus (1,150 mg/kg), were detected at levels above the representative soil range. Sulfate

remained elevated at 1,790 mg/kg. The pH value of this soil was slightly acidic (6.76). Gross

alpha and gross beta activities of all samples tested were within representative levels. Since the

soils remained acidic in the 10-foot sample, the vertical extent of facility-related effects was not

determined by S106B.

The upper sample taken in boring S107B contained several constituents that were above the

range for representative soils. These constituents included nickel (25.4 mg/kg) and total

phosphorus (22,000 mg/kg). Sulfate was also elevated at 870 mg/kg and remained elevated in all

horizons sampled (10,300 mg/kg at 10 feet). The surficial sample was slightly acidic (6.54). The

slightly acidic soil and the level of enrichment of phosphate relative to other constituents

suggests that ammonium phosphate had been spilled in this area. The 2-foot fill sample

contained a more normal suite of above-representative-level constituents. These included

cadmium (4 mg/kg), chromium (31.5 mg/kg), fluoride (1,010 mg/kg), total phosphorus
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(4,450 mg/kg), potassium (4,240 mg/kg), and zinc (92 mg/kg). The pH in this sample also rose

to 7.32, which supports the hypothesis of a localized surficial release of ammonium phosphate.

A 5-foot sample was not obtained. The 7-foot soil sample, also in fill, contained arsenic (8.2

mg/kg) and nickel (25.6 mg/kg) above representative levels, and elevated sulfate (11,500 mg/kg).

Only orthophosphate (5.4 mg/kg) was at above-representative levels in the 10-foot soil horizon;

sulfate was elevated at 10,300 mg/kg. Gross alpha and gross beta activities were within the

representative ranges for all samples tested.

Summary - Ammonium Phosphate Plant #7. The Phase II investigation confirmed the

presence of fills to depths of 8.5 feet. These fills varied widely in their chemical composition,

suggesting mechanical placement. Constituent migration into the naturally occurring soils .

appeared to be restricted to sulfate and phosphate. Both these constituents were found at

elevated or above-representative levels in the deeper soil horizons. The Phase H investigation

did not determine the vertical extent of EMF-related effects but it appears to have been limited to

these two constituents. Gross alpha and gross beta were rarely detected in Phase I or Phase n at

elevated activities below the surficial soil horizon. . . ...

Ammonium Phosphate Plant #2. Seven samples (S038B and S040B through S045B)

were collected just beneath the asphalt paving and five samples at 2-foot depths (S038B and

S042B through S045B) in the vicinity of the ammonium phosphate plant #2 (Figure 2.1:3). Soil

samples were analyzed for gross alpha, gross beta, and the inorganic parameters listed in Table

2.1-1. The samples collected were composed of fill material.

Soil samples were taken beneath the asphalt and at the 2-foot horizon at S038B. Analytical

results for the upper soil horizon indicated a number of constituents with concentrations above

representative (Table 4.2.2-12). These constituents included cadmium (3.4 mg/kg), chromium

(55.2 mg/kg), fluoride (1,400 mg/kg), total phosphorus (6,140 mg/kg), and zinc (93.8 mg/kg).

Gross alpha and gross beta activities were both below representative levels (12.5 U pCi/g and

13.6 ± 12.48 pCi/g respectively). The pH value was normal (7.89). Two of these constituents

EMWoct\Fonn_RLdoc\S«et4_r<Joc 4.2-37 EMFRI report
September 1995



EMF Remedial Investigation, Part n - Surface and Subsurface Characterizations

remained above representative levels in the 2-foot horizon. They were fluoride (660 mg/kg) and

total phosphorus (49,700 mg/kg). Gross alpha and gross beta activities remained within the

normal range, as did pH (7.02). These values indicate a slightly variable composition of the fill

materials at S038B. The greater total phosphorus value relative to other constituents in the

2-foot sample, combined with a low pH, might indicate the presence of an old ammonium

phosphate release. Since both samples were taken in fill, the vertical extent of impact was not

determined during the Phase I investigation.

Boring location S040B was sampled only at the soil surface beneath the paving. Analytical

results for this soil horizon indicated a number of constituents with concentrations above

representative (Table 4.2.2-12). These constituents included cadmium (2;2 mg/kg), chromium

(48.9 mg/kg), fluoride (1,200 mg/kg), and total phosphorus (6,770 mg/kg). Gross alpha and

gross beta activities were both below representative levels (11.6U pCi/g and 19.8 ± 13.68 pCi/g,

respectively). The pH value was normal (7.59). These values indicate the fill in the vicinity of

S040B has been affected by facility-related activities. The vertical extent of the fill was not

determined during the Phase I investigation. :

Boring location S041B was also sampled only at the soil surface beneath the paving.

Orthophosphate (1,570 mg/kg) and total phosphorus (6,600 mg/kg) were above representative

levels (Table 4.2.2-12). Neither gross alpha nor gross beta activities were at detectable activities.

The pH value was normal (8.70). These values indicate the fill in the vicinity of S041B has been

minimally affected by facility activities. The vertical extent of the fill was not determined during

the Phase I investigation.

Soil samples were taken at both the soil surface, just beneath the asphalt paving, and at the 2-foot

horizon at S042B. Analytical results for the upper soil horizon indicate that four of the

constituents measured had concentrations above representative levels. These constituents were

chromium (34.4 mg/kg), Orthophosphate (124 mg/kg), and total phosphorus (2,290 mg/kg)

(Table 4.2.2-12). Gross alpha and gross beta activities were both below representative levels (^j
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(9.46 U pCi/g and 12.9 ± 10.3 pCi/g, respectively). The pH value was normal (7.63). Chromium

was below its representative levels in the 2-foot horizon. The total phosphorus concentration

(18,900 mg/kg) relative to the concentrations of other constituents, and a pH on the low end of

normal (7.05), suggest the potential presence of ammonium phosphate in the 2-foot fill horizon

of this boring. Since both samples were taken in fill, the vertical extent of impact was not

determined during the Phase I investigation.

Boring S043B was sampled just beneath the asphalt and at and 2-foot horizon. Analytical results

for the upper soil horizon indicated a number of constituents with concentrations above those

expected in representative soils (Table 4.2.2-12). These constituents included cadmium (4.0

mg/kg), chromium (55.0 mg/kg), fluoride (3,000 mg/kg), total phosphorus (9,960 mg/kg), and

zinc (83.0 mg/kg). Gross alpha and gross beta activities were both above representative levels

(51.8 ± 21.6 pCi/g and 33.4 ±11.48 pCi/g, respectively). The pH value was normal (8.46). Only

total phosphorus (14,000 mg/kg) remained above representative levels in the 2-foot horizon.

Gross alpha and gross beta activities fell below representative levels, and pH (7.62) remained

within the normal range, albeit on the lower end. The high total phosphorus value relative to

other constituents in the 2-foot sample, combined with a slightly lower pH, might indicate the

presence of an old ammonium phosphate release. Since both samples were taken in fill, the

vertical extent of impact was not determined during the Phase I investigation.

As with S043B, soil samples were taken just beneath the asphalt and at the 2-foot horizon at

S044B. Both were in fill. Analytical results for the upper horizon indicated a number of

constituents with concentrations above representative levels (Table 4.2.2-12). These constituents

included cadmium (2.8 mg/kg), chromium (45.2 mg/kg), fluoride (1,300 mg/kg), total

phosphorus (3,490 mg/kg), and zinc (56.1 mg/kg). Gross alpha and gross beta activities were

both below representative levels (17.7 ± 11.58 pCi/g and 15.3 ±9.3 pCi/g, respectively). The pH

value was normal (8.21). The 2-foot soil horizon contained a larger number of constituents with

concentrations above representative levels. These constituents included boron (19.6 mg/kg),
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cadmium (7.3 mg/kg), chromium (56.6 mg/kg), fluoride (4,200 mg/kg), nickel (76.9 mg/kg), total

phosphorus (30,400 mg/kg), vanadium (95 mg/kg), and zinc (21 1 mg/kg). The pH in this sample

fell to 6.88. Both of these samples were taken in what appeared to be fill that may have been

affected by more than the ammonium phosphate operations. Identification of the vertical extent

of the fill and the vertical extent of the impact was not an objective at this borehole during

Phase I.

Soil samples were taken just beneath the asphalt and at the 2-foot horizon at S045B. Analytical

results for the upper horizon indicated a number of constituents at above-representative levels

(Table 4.2.2-12). These constituents included cadmium (2.3 mg/kg), chromium (43.3 mg/kg),

fluoride (2,500 mg/kg), total phosphorus (4,160 mg/kg), and zinc (58.1 mg/kg). Gross alpha and

gross beta activities were both below representative levels. The pH value was within the normal

range (7.98). Only two of the parameters remained above representative levels in the 2-foot

horizon. They were fluoride (610 mg/kg) and total phosphorus (12.100 mg/kg). Gross alpha and

gross beta activities remained within representative levels. The pH (8.61) was also normal.

These values indicate a somewhat variable composition of the fill materials at S045B. Since

both samples were taken in fill, the vertical extent of impact was not determined during the

Phase I investigation.

Phase I Summary -Ammonium Phosphate Plant #2. All of the shallow soil samples

taken in Phase I indicated some facility-related effects. Several of the 2-foot samples appeared to

contain constituent levels characteristic of ammonium phosphate. These samples were generally

not associated with above-representative levels of Simplot characteristic constituents found in

other samples. The objective of assessing whether or not facility activities had any effect on

soils in this area was achieved in Phase I. Phase n sampling was conducted in this area to

investigate the vertical extent of EMF-related effects.

Phase II Results for Ammonium Phosphate Plant 12. The Phase H field investigation

consisted of one boring, S108B, located as shown in Figure 2.1-3 between S043B and S044B. I J
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Samples collected during the Phase I investigation from S043B and S044B contained the highest

concentrations of site constituents. Samples from S108B were collected just beneath the asphalt

paving and at the depths of 2-, 5-, 7-, and 10-feet and were analyzed for gross alpha, gross beta,

and the inorganic parameters listed in Table 2.1-1. Boring S108B contained fill to a 1.5-foot

depth, silt (loess) from 1.5 to 5 feet, sandy gravel from 5 to 10 feet, and gravel from 10 feet to

completion at 12 feet. Groundwater was not encountered in this boring.

The first sample taken in this boring was directly below a 3-inch-thick asphalt layer in a fill.

Analytical results showed five constituents to be above representative levels. The five

constituents were boron (15.1 mg/kg), calcium (109,000 mg/kg), mercury (0.42 mg/kg),

orthophosphate (74.6 mg/kg), and total phosphorus (7,560 mg/kg). Sulfate was also elevated at

1,220 mg/kg and remained elevated in all horizons (3,530 mg/kg at 10-12 feet). The second soil

sample was in a silt horizon and contained mercury (0.44 mg/kg), orthophosphate (40.7 mg/kg),

and total phosphorus (2,150 mg/kg) above representative levels. In the third soil horizon

(approximately 5-7 feet), only mercury (10.28 mg/kg) was above representative levels, as was

the case in both the 7- to 9-foot sample (0.22 mg/kg) and the 10- to 12-foot sample (0.25

mg/kg). The pH values for each of the soil horizons sampled declined with depth from 7.73 at 2

feet to 6.43 at 10 feet. This decreasing pH trend, combined with sulfate as virtually the sole

elevated constituent, would indicate that this area had experienced a sulfuric acid release at some

time in the past. Since the lowest pH reading was in the 10-foot sample, the vertical extent of the

impact was not determined.

Summery -Ammonium Phosphate Plant #2. Given the lithology and constituents found

in boring S108B, it was probably not as representative of subsurface soil conditions as those seen

in borings S106B and S107B. The average fill thickness in this area was probably slightly

deeper than the 2-foot thickness found in S108B. On the other hand, none of the deeper borings

drilled in the areas associated with the ammonium phosphate plants encountered large effects

with depth. Given the levels of constituent concentrations observed in the deeper boreholes, it
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would appear that, for the most part, facility-related effects are confined to the fill layers and

probably do not extend much below 10 feet in depth.

Roads

Roads within the Simplot facility are constructed of either asphalt, local soils, or various other

materials such as gravel or slag. Soil samples were collected along the roads throughout the

Simplot facility to assess the extent of potential effects of oils and dust suppressant application

throughout the facility's operational history. Twelve locations (S082B through S086B, S088B

through S090B, and S093B through S096B) were sampled at the surface or, where there were

roadbed materials, beneath roadbed materials at depths of 0.5 feet (surficial samples) and 2-feet.

The locations of these sampling points and the material currently comprising the road surface

where each sample was collected are shown in Figure 2.1-3. These samples were analyzed for

gross alpha, gross beta, total petroleum hydrocarbons, PCBs, and the inorganic parameters listed

in Table 2.1-1. '

Sampling point S082B is located due west of the southwest comer of the lower gypsum stack

(Figure 2.1-3). It was sampled at the 0.5-and 2-foot horizons. The 0.5-foot horizon was

described as a tan silt and the 2-foot horizon as a brown-tan silt The 0.5-foot soil sample

showed several constituents with concentrations above representative levels (Table 4.2.2-13).

These constituents included boron (19.8 mg/kg), fluoride (3,200 mg/kg), total phosphorus (2,350

mg/kg), and zinc (56.5 mg/kg). The 2-foot sample also contained constituents with

concentrations above representative levels. These constituents included arsenic (10.6 mg/kg),

cadmium (2.6 mg/kg), copper (26.4 mg/kg), fluoride (2,600 mg/kg), total phosphorus (918

mg/kg), and zinc (52.7J mg/kg). Gross alpha activity (34.3 ± 17.82 pCi/g) was above

representative levels in the 0.5-foot sample but not in the 2-foot sample. Gross beta activities

were below representative levels in both soil horizons. No PCBs were detected in either soil

horizon (detection limit of 0.065 mg/kg). Total petroleum hydrocarbons were not detected in the

surficial sample (10 mg/kg detection limit) but were found at 47.6 mg/kg at the 2-foot horizon.
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Sampling point S083B is located between the upper and lower gypsum stacks (Figure 2.1-3). It

was sampled at the 0.5- and 2-foot horizons. Both the 0.5-foot and 2-foot horizons were

described as tan-brown silts. In the 0.5-foot soil sample, several constituents had concentrations

above representative levels (Table 4.2.2-13). These constituents included boron (20.5 mg/kg),

fluoride (780 mg/kg), and total phosphorus (990 mg/kg). Only boron (19.8 mg/kg) and total

phosphorus (1,050 mg/kg) were present at above-representative levels in the 2-foot soil sample.

Gross alpha and gross beta activities were below representative levels in both soil horizons. No

PCBs were detected in either soil horizon (detection limit of 0.065 mg/kg). No TPH were

detected in either of the soil horizons (10 mg/kg detection limit).

Sampling point S084B is located to the east of the southeast comer of the lower gypsum stack

(Figure 2.1-3). It was sampled at the 0.5- and 2-foot horizons. Both the 0.5-foot and the 2-foot

horizons were described as light tan, fine silts. The 0.5-foot soil sample contained several

constituents with concentrations above representative levels (Table 4.2.2-13). These constituents

included boron (26.1 mg/kg), cadmium (2.3J mg/kg), chromium (29.6 mg/kg), fluoride (2.700

me/kg), total phosphorus (1,470 mg/kg), and zinc (68 J mg/kg). In the 2-foot horizon, only boron

(20.1 mg/kg) and total phosphorus (665 mg/kg) were above representative levels. Gross alpha

and gross beta activities were below representative levels in both soil horizons. No PCBs were

detected in either soil horizon (detection limit of 0.065 mg/kg). Total petroleum hydrocarbons

were detected in the surficial sample (58.3 mg/kg), but were not detected at the 2-foot horizon

(10 mg/kg detection limit).

t

Sampling point S085B is located near the railroad tracks to the west of the ammonium phosphate

plant in the northwestern section of the plant (Figure 2.1-3). It was sampled at the surface and

2-foot horizons. The surficial horizon was described as a brown silty sand with gravel, and the

2-foot horizon as a tan-brown silt to silty, sandy gravel. The sample of the surficial soil

contained several constituents with concentrations above representative levels (Table 4.2.2-13).

These constituents included barium (241J mg/kg), boron (26.1 mg/kg), cadmium (10.7 mg/kg),
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chromium (78.1 mg/kg), copper (19.7 mg/kg), fluoride (4.700 mg/kg), nickel (19.4 mg/kg), total

phosphorus (25,600 mg/kg), vanadium (91.8 mg/kg), and zinc (206 mg/kg). The 2-foot sample

contained boron (13.9 mg/kg) and total phosphorus (758 mg/kg) at concentrations above

representative levels. Gross alpha and gross beta activity (42.4 ± 20.20 pCi/g and 37.5 ± 11.78

pCi/g, respectively) were above representative levels in the surficial sample but not in the 2-foot

sample. No PCBs were detected in the 2-foot horizon (detection limit of 0.065 mg/kg).

However, the laboratory reported Aroclor 1260 at 0.0570 mg/kg in the surficial sample. Because

of problems with the analysis of this sample for PCBs, some PCB results were rejected during

the validation process and this location was resampled in Phase II. Total petroleum

hydrocarbons were detected in the surficial sample (24.6 mg/kg) but were not detected at the

2-foot horizon (10 mg/kg detection limit).

Sampling point S086B is located west of the sulfuric acid loading dock in the southwestern

section of the main plant area (Figure 2.1 -3). It was sampled at the surface and 2-foot horizons. '\_^

The surficial horizon was a tan-brown silt with a trace of gravel, and the 2-foot horizon was a tan

silt. Analysis performed on the surficial soil showed several constituents with concentrations

above representative levels (Table 4.2.2-13). These constituents included chromium (32.3J

mg/kg), copper (47.5 mg/kg), fluoride (1,200 mg/kg), mercury (0.59 mg/kg), nickel (3,400

mg/kg), total phosphorus (4,850 mg/kg), and zinc (60.8 mg/kg). In the 2-foot sample, total

phosphorus (717 mg/kg) and nickel (20 mg/kg) were above representative levels. Gross alpha

and gross beta activity were not above representative levels in either soil horizon. Aroclor 1248

was detected in the surficial soil sample at 0.132 mg/kg. No PCBs were detected in the 2-foot

horizon (detection limit of 0.065 mg/kg). TPH was detected in the surficial sample (49.0 mg/kg)

but was not found at the 2-foot horizon (10 mg/kg detection limit).

Sampling point S088B is located just east of the ammonium phosphate plants in the central

portion of the main plant area (Figure 2.1-3). It was sampled at the 0.5- and 2-foot horizons.

The 0.5-foot horizon was described as a red-brown sandy silt with gravel and the 2-foot horizon x~ \
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as a brown silt. The 0.5-foot soil sample contained several constituents with concentrations

above representative levels (Table 4.2.2-13). These constituents included fluoride (910 mg/kg),

nickel (22.1 mg/kg), total phosphorus (23,330 mg/kg), and zinc (60.8 mg/kg). The 2-foot sample

also contained constituents with concentrations above representative levels. These constituents

included: fluoride (610 mg/kg), nickel (16.2 mg/kg), and total phosphorus (20,600 mg/kg). The

elevated total phosphorus values probably reflect the presence of spilled ammonium phosphate.

Gross alpha and gross beta activity were not above representative levels in either soil horizon.

No PCBs were detected in either soil horizon (detection limit of 0.065 mg/kg). However, there

was a problem with the PCB data submitted by the laboratory for the 2-foot sample, and several

aroclor nondetects were rejected during the validation process. This location was resampled

during Phase II to confirm the absence of PCBs. TPH were detected in the surficial sample (104

mg/kg) but were not detected at the 2-foot horizon (10 mg/kg detection limit).

Sampling point S089B is east of the ammonium sulfate plant in the south-central section of the

main plant area (Figure 2.1-3). It was only sampled at the surface. The horizon was described as

a red-brown silty sand with gravel. The surficial soil sample contained several constituents at

concentrations above representative levels (Table 4.2.2-13). These constituents included boron

(18.2 mg/kg), cadmium (5.5 mg/kg), chromium (45.5 mg/kg), copper (20 mg/kg), fluoride (2.600

mg/kg), total phosphorus (4,220 mg/kg), vanadium (51.5 mg/kg), and zinc (164 mg/kg). Gross

alpha and gross beta activity were within representative levels. No PCBs were detected

(detection limit of 0.065 mg/kg). TPH were detected in the surficial sample (209 mg/kg).

Sampling point S090B is due east of the sulfuric acid loading area in the southwestern portion of

the main plant (Figure 2.1-3). It was sampled at the 0.5- and 2-foot horizons. The 0.5-foot

horizon was described a red-brown silt with a trace of gravel and the 2-foot horizon as a brown

silt. The 0.5-foot soil sample contained several constituents with concentrations above

representative levels (Table 4.2.2-13). These constituents included fluoride (760 mg/kg), total

phosphorus (1,070 mg/kg), and zinc (58J mg/kg). In the 2-foot sample, only zinc (61.2 mg/kg)
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was above its representative level. Gross alpha activity (25.6± 15.02 pCi/g) was above

representative levels in the soils found in the surficial sample but not in the 2-foot sample. Gross

beta activities were below representative levels in both soil horizons. No PCBs were detected in

either soil horizon (detection limit of 0.065 mg/kg). However, there was a problem with the PCB

data submitted by the laboratory for the 0.5-foot sample and several aroclor nondetects were

rejected during the validation process. This location was resampled during Phase II to confirm

the absence of PCBs. Total petroleum hydrocarbons were not detected in either soil horizon

(10 mg/kg detection limit).

Sampling point S093B is located to the west of the central portion of the lower gypsum stack

(Figure 2.1-3). It was sampled at the surficial and 2-foot horizons. The surficial horizon was

described as a brown silt with a trace of gravel and the 2-foot horizon as a tan silt. The surficial

soil sample contained several constituents with concentrations above representative levels (Table

4.2.2-13). These constituents included copper (39.3 mg/kg), fluoride (690 mg/kg), nickel (70.8

rag/kg), total phosphorus (924 mg/kg), and zinc (129 mg/kg). In the 2-foot horizon, no

constituents concentrations were above representative levels. Gross alpha and gross beta

activities were below representative levels in both soil horizons. No PCBs were detected in

either soil horizon (detection limit of 0.065 mg/kg). TPH were not detected in either soil horizon

(10 mg/kg detection limit).

Sampling point S094B is due east of the cooling tower area in the southeast comer of the main

plant area (Figure 2.1 -3). It was sampled at the 0.5-foot and 2-foot horizons. The 0.5-foot

horizon was described as a gray gypsum and the 2-foot horizon as a tan-brown silt. The 0.5-foot

sample contained several constituents with concentrations above representative levels (Table

4.2.2-13). These constituents were barium (257 mg/kg), beryllium (1.7 mg/kg), boron (64.1

mg/kg), cadmium (14 mg/kg), calcium (214,000 mg/kg), chromium (219 mg/kg), copper (35

mg/kg), fluoride (16.700 mg/kg), nickel (28J mg/kg), total phosphorus (10,300 mg/kg),

vanadium (204 mg/kg), and zinc (192 mg/kg). The 2-foot sample also contained a number of r
w
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constituents with concentrations above representative levels. These constituents were barium

(218 mg/kg), fluoride (850 mg/kg), mercury (0.53J mg/kg), total phosphorus (1,260 mg/kg), and

zinc (63.3 mg/kg). Gross alpha and gross beta activity (139 ± 30.60 pCi/g and 54.2 ± 11.68

pCi/g, respectively) were above representative levels in the 0.5-foot sample. Gross alpha (25.3

± 13.96 pCi/g) was above representative levels in the 2-foot horizon, but not gross beta. PCBs

were reported as "not detected" at the 1.0 mg/kg level in the 0.5-foot sample and at the 0.065

mg/kg level in the 2-foot horizon. However, because of PCB analysis problems with the 0.5-foot

sample, some PCB results were rejected during the validation process and this location was

resampled in Phase II. Total petroleum hydrocarbons were not found in either soil horizon (20

mg/kg detection limit).

Sampling point S095B is located near the railroad tracks to the north of the triple superphosphate

plant (Figure 2.1 -3). It was sampled at the 0.5-foot and 2-foot horizons. The 0.5-foot horizon

was described as a gravel and the 2-foot horizon as a tan silt. The 0.5-foot soil sample showed

several constituents with concentrations at above-representative levels (Table 4.2.2-13). These

constituents included barium (823J mg/kg), boron (33.41 mg/kg), cadmium (87.31 mg/kg),

calcium (159.000J mg/kg), chromium (165J mg/kg), copper (32.2 mg/kg), fluoride (16.000

mg/kg), lead (49.3J mg/kg), nickel (20.8 mg/kg), total phosphorus (26,200 mg/kg), silver (16.1

mg/kg), vanadium (219J mg/kg), and zinc (2,4401 mg/kg). The 2-foot sample contained only

total phosphorus (746 mg/kg) above the representative level, indicating that there has been little

or no migration of the EMF-related soil constituents into the subsurface at this location. Gross

alpha and gross beta activities (115 ± 36.00 pCi/g and 64.7 ± 15.34 pCi/g, respectively) were

above representative levels in the 0.5-foot soil sample. Neither gross alpha nor gross beta were

above representative activities in the 2-foot horizon. No PCBs were detected in the 2-foot

horizon (detection limit of 0.065 mg/kg). However, the laboratory reported Aroclor 1254 at

0.0470 mg/kg in the 0.5-foot sample. Because of problems with PCB analysis some PCB results

were rejected during the validation process and this location was resampled in Phase II. TPH
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was detected in the 0.5-foot sample (672 mg/kg) but was not found at the 2-foot horizon (10

mg/kg detection limit).

Sampling point S096B is located due south of the western plant area and west of the lower

gypsum stack (Figure 2.1-3). It was sampled at the 0.5-foot and 2-foot horizons. The 0.5-foot

horizon was described as tan-brown silt and the 2-foot horizon as a tan silt. The 0.5-foot soil

sample contained several constituents with concentrations above representative levels (Table

4.2.2-13).. These constituents included boron (21.1 mg/kg), cadmium (2.3 mg/kg), chromium

(44.1 mg/kg), copper (19.4 mg/kg), fluoride (1.300 mg/kg), nickel (17.7 mg/kg), total

phosphorus (1.650 mg/kg), and zinc (72.8 mg/kg). Boron (16.8 mg/kg), fluoride (630 mg/kg),

and total phosphorus (832 mg/kg) were above representative levels in the 2-foot sample. Gross

alpha and gross beta activity were not above representative levels in either soil horizon. No

PCBs were detected in either soil horizon (detection limit of 0.065 mg/kg). TPH was not

detected in either soil horizon (10 mg/kg detection limit).

Phase II for Roads. Locations S085B, S088B, S090B, and S094B were resampled at the

surface during the Phase n field investigation. This resampling was done because the laboratory

experienced some difficulties in its PCB analysis of Phase I samples collected at these locations,

causing some results to be rejected during the validation process. The results of the resampling

are provided in Table 4.2.2-14. PCBs were not detected in any sample (detection limit range of

0.2 to 2 mg/kg).

Summary - Roads. All near-surface road samples showed some facility-related

inorganic constituent effects. For the most part, these diminished greatly or were not detected in

the 2-foot soil horizons. Detectable concentrations of TPH were also primarily limited to

surficial samples, with only one location (S082B) showing detectable concentrations of TPH in

the 2-foot sample. PCBs were detected infrequently (twice) and then only in surficial samples at

levels below 1 mg/kg.
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Gross alpha and beta activities for surface samples from seven of ten locations exceeded

representative levels. Gross alpha decreased in the 2-foot samples, falling below the

representative level, with the exception of S082B. Soil from the 2-foot depth at location S089B

was not analyzed for gross alpha or beta.

Gross beta was slightly above the representative level at six often locations. Gross beta activity

decreased in the 2-foot samples, falling below the representative level, with the exception of

S090B. Soil from the 2-foot depth at location S089B was not analyzed for gross alpha or beta.

Bone Yard

The location of the Simplot salvage and storage area bone yard is shown in Figure 1.2-1.

Simplot has no records of any spillage or leakage in this area. Three sampling locations (S079B,

S080B, and SOS IB) were randomly selected and sampled at the surface and at approximately 2

feet (Figure 2.1-3). Soil samples were analyzed for gross alpha, gross beta, TPH, PCBs, and the

inorganic parameters listed in Table 2.1-1.

A soil sample was collected at the ground surface in a dark brown sandy silt at boring S079B. In

this sample, a number of constituents were at concentrations above representative levels (Table

4.2.2-15). These constituents were barium (662J mg/kg), boron (22.9J mg/kg), cadmium (14.7

mg/kg), chromium (111 mg/kg), copper (25.5 mg/kg), fluoride (4,600 mg/kg), lead (31.4J

mg/kg), nickel (26.3 mg/kg), total phosphorus (12,200 mg/kg) vanadium (132 mg/kg), and zinc

(234 mg/kg). The 2-foot sample, which was taken in a silt, contained only total phosphorus

(690 mg/kg) above the representative level. Gross alpha activity was above the representative

level in the surficial sample (29.5 ±16.18 pCi/g), but was below this level in the 2-foot sample.

Gross beta activity was below representative levels in both soil horizons. TPH was not detected

in either soil horizon (detection limits of 10 to 20 mg/kg). Although no PCBs were detected in

either soil horizon at the 0.65 mg/kg detection limit, the laboratory experienced some difficulties
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with PCB analysis of the surficial sample. This area was resampled in Phase II to confirm the

absence of PCBs at the surface.

Boring S080B was sampled at the ground surface in a brown sandy silt horizon. In this soil

sample, a number of constituents were at concentrations above representative levels (Table

4.2.2-15). These constituents included boron (21.5J mg/kg), cadmium (11.2 rag/kg), chromium

(41.1 mg/kg), fluoride (1,900 mg/kg), nickel (40.1 mg/kg), total phosphorus (12.000 mg/kg),

vanadium (84.5 mg/kg), and zinc (289 mg/kg). The 2-foot sample, taken in a silt, contained only

total phosphorus (665 mg/kg) above the representative level. Gross alpha and gross beta

activities were below representative levels in both samples. TPH were detected in the surficial

sample at 56.5 mg/kg. They were not present (10 mg/kg detection limit) in the 2-foot soil

sample. With the exception of Aroclor 1254 (0.025 mg/kg), no PCBs were detected in either soil

horizon at the 0.65 mg/kg detection limit. However, the laboratory experienced some difficulties

j .r._, r

presence or absence of PCBs at the surface.

A soil sample was collected at the ground in a tan-brown silt at boring SOS IB. In this soil

sample, a number of constituents were found at concentrations above representative levels (Table

4.2.2-15). These constituents were barium (248 mg/kg), boron (32.4 mg/kg), cadmium (13.9

mg/kg), chromium (74.9 mg/kg), copper (57.8 mg/kg), fluoride (2,700 mg/kg), lead (31.2

mg/kg), nickel (46.1 mg/kg), total phosphorus (5,500 mg/kg) vanadium (71.5 mg/kg), and zinc

(221 mg/kg). The 2-foot sample, which was also taken in a silt, contained only total phosphorus

(713 mg/kg) above the representative level. Gross alpha activity was above the representative

level in the surficial sample (25.5 ± 15.52 pCi/g) but was below this level in the 2-foot sample.

Gross beta activity was below the representative level in both soil horizons. Total petroleum

hydrocarbons were detected in the surficial sample at 27.5 mg/kg. They were not detected (10

mg/kg detection limit) in the 2-foot soil sample. PCBs were detected in the surficial sample
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(Aroclor 1242,0.097J mg/kg) with a detection limit of 0.65 mg/kg. They were not detected in

the 2-foot sample.

Phase II for the Bone Yard. Locations S079B and S080B were resampled at the ground

surface during the Phase n field investigation, because the laboratory had experienced some

difficulties in its PCB analysis and some of the results had been rejected during the validation

process. The results of the resampling are provided in Table 4.2.2-16. PCBs were not detected

in any samples (detection limit of 0.2 mg/kg for S079B and 1 mg/kg for S080B).

Summary - Bone Yard. The surface soils in the bone yard area appear to have been

influenced by EMF-related activities. The spillage or mixing does not seem to have transported

the EMF-related constituents to the soil samples collected from the 2-foot depth. Hence the

vertical extent of EMF-related effects appears to be confined to the surficial soils.

Ammonium Sulfate Plant

Ammonium sulfate is among the solid products of the Simplot plant. Four locations

(S046B-S049B) near the ammonium sulfate plant were sampled at 0.5 feet and at 2-feet below

ground surface (Figure 2.1-3). Both the 0.5-foot and 2-foot samples were collected in fill

consisting of gravel or a gravel/silt mixture. The eight samples were analyzed for gross alpha,

gross beta, and the inorganic parameters listed in Table 2.1-1.

The 0.5-foot soil sample was collected in a dark brown sandy gravel at boring location S046B.

This soil sample contained a number of constituents at concentrations above representative levels

(Table 4.2.2-17). These constituents included barium (278J mg/kg), beryllium (1.5 mg/kg),

boron (116 mg/kg), cadmium (18.1 mg/kg), chromium (165 mg/kg), copper (25.2 mg/kg),

fluoride (8,800 mg/kg), lead (114J mg/kg), nickel (31.7 mg/kg), total phosphorus (25,000 mg/kg)

vanadium (132 mg/kg), and zinc (429 mg/kg). The 2-foot sample, which was taken in a tan

sandy gravel, contained only boron (16.2 mg/kg), and total phosphorus (2,550 mg/kg)

concentrations above representative levels. Gross alpha and gross beta activities (29.5 ± 16.18
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pCi/g and 55.3 ± 14.62 pCi/g, respectively) were above their representative levels in the 0.5-foot

sample, but were below these levels in the 2-foot sample. Hence, there appears to have been

very little migration of EMF-related materials into the subsurface.

Boring location S047B was sampled at the 0.5-foot depth in a dark brown silty gravel horizon

and at the 2-foot depth in a sandy gravel. The 0.5-foot soil sample contained a number of

constituents at concentrations above representative levels (Table 4.2.2-17). These constituents

included barium (1,3401 mg/kg), beryllium (1.6 mg/kg), boron (71.4 mg/kg), cadmium (43.2

mg/kg), chromium (267 mg/kg), copper (93.9 mg/kg), fluoride (12,800 mg/kg), lead (100

mg/kg), nickel (51.1 mg/kg), total phosphorus (6,180 mg/kg) vanadium (273 mg/kg), and zinc

(1,010 mg/kg). Only boron (16.5 mg/kg), chromium (31.6 mg/kg), total phosphorus (2,430

mg/kg), and zinc (56.2 mg/kg) had concentrations above the representative level in the sandy

gravel sample taken at the 2-foot horizon. Gross alpha and gross beta activities were above their

representative levels in the 0.5-foot sample (80.7 ± 28.80 pCi/g and 40.9 ± 12.78 pCi/g), but

were below these levels in the 2-foot sample. As with location S046B, there appears to have

been very little migration of EMF-related materials into the subsurface. However, the vertical

extent of both the fill layer and EMF-related constituents was not defined by this borehole.

Both the 0.5-foot and the 2-foot horizons sampled at boring location S048B were in a fill

consisting of dark brown clayey silts with gravels. Both samples contained a number of

constituents at concentrations above representative levels (Table 4.2.2-17). With the upper

sample listed first unless otherwise indicated, these constituents were arsenic (11.6 mg/kg in the

0.5-foot sample), barium (1,080 and 310 mg/kg), boron (75 and 31.5 mg/kg), cadmium (58.3 and

12 mg/kg), chromium (285 and 91.6 mg/kg), copper (74.2 and 45.4 mg/kg), fluoride (14,400 and

2,090 mg/kg), lead (213 and 43.8 mg/kg), molybdenum (27.4 and 14.7 mg/kg), nickel (49.2 and

25.6 mg/kg), total phosphorus (62,230 and 15,100 mg/kg), vanadium (351 and 116 mg/kg), and

zinc (1,200 and 403 mg/kg). Gross alpha and gross beta activities were above their

representative levels in the 0.5-foot sample (133 ± 32.00 pCi/g and 55.1 ± 10.70 pCi/g), but were
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below these levels in the 2-foot sample. The color of the soil and the mix of constituents and

concentrations in these samples indicate the presence of some quantity of ore. The results for the

2-foot sample are similar to, but lower than, those of the 0.5-foot sample results. The vertical

extent of EMF-related constituents was not defined by this borehole.

As in S048B, both the 0.5-foot and the 2-foot horizons of S049B were in a fill consisting of dark

brown clayey silts with gravels. These soil samples contained a number of constituents at

concentrations above representative levels (Table 4.2.2-17). With the upper sample listed first

unless otherwise indicated, these constituents were barium (221 mg/kg in the 2-foot interval),

boron (18.7 and 25 mg/kg). cadmium (4.3 and 5.5 mg/kg). chromium (37.7 and 44.5 mg/kg).

copper (15.1 and 25.1 mg/kg), fluoride (2,990 and 2,140 mg/kg), nickel (16.8 and 19.5 mg/kg),

total phosphorus (7,110 and 8,830 mg/kg), vanadium (50.9 and 66.6 mg/kg), and zinc (135 and

171 mg/kg). Gross alpha and gross beta activities were below their representative levels in the

0.5-foot sample, but above them in the 2-foot horizon (40.1 ± 8.96 pCi/g and 49.1 ±25.8 pCi/g).

Unlike the results found for the soil horizons in S048B, the 2-foot constituent concentrations

were, in general, greater than those found in the surficial horizon. This result suggests a

mechanical placement process. The vertical extent of both the fill layer and EMF-related

constituents was not defined by this borehole.

Summary - Ammonium Sulfate Plant. Soil in this area contained fill materials affected

by EMF-related constituents to at least the 2-foot depth. The varying relationship between

constituent concentration and depth could indicate random mechanical mixing of the fill
j

material. The area! extent of EMF-related constituent effects was relatively consistent. Since fill

at the 2-foot depth has been affected by EMF-related constituents, additional definition of the

vertical extent of contamination was addressed in Phase II of the RI.

Phase II Results for Ammonium Sulfate Plant. To investigate the vertical distribution

of site constituents within the soil profile, one boring (S109B) was added in Phase II. It was

located (as shown in Figure 2.1-3) near S048, which was the sample location in this area that

EMFdoaVFonn RlxkxftSec* Zdoc 4.2-53 EMFRIrepon
September 1993



EMF Remedial Investigation, Part n - Surface and Subsurface Characterizations

: Q

generally contained the highest concentrations of site constituents detected in the Phase I

investigation. Samples were collected from the 0.5-foot and the 2-, 5-, and 10-foot depths and

analyzed for gross alpha, gross beta, and the inorganic parameters listed in Table 2.1-1. S109B

contained fill from the surface to 2 feet, a silty gravely sand from 2 feet to 3.5 feet, silt from 3.5

feet to 5 feet, and sandy gravel from 5 feet to completion of the boring at 21.5 feet. Groundwater

was not encountered in this boring.

The 0.5-foot soil sample for S109B was collected in a silty gravel fill. It contained several

constituents with concentrations above representative levels. These constituents were cadmium

(5.2 mg/kg), chromium (35.8 mg/kg), fluoride (4,370 mg/kg), nickel (18.3 mg/kg), total

phosphorus (10,300 mg/kg), and zinc (89.2 mg/kg). Sulfate was also elevated at 10,500 mg/kg.

Gross alpha activity (44.8 ± 11.40 pCi/g) was above representative level; gross beta activity

(30.7 ± 6.48 pCi/g) was near the representative level. With the exception of sulfate; which

remained elevated throughout the soil column, an outlying lead value at 10 feet (41.7 mg/kg), a \^

slightly elevated calcium value at 2 feet (79,200 mg/kg), and above-representative concentrations

of iron at 5 feet (15,200 mg/kg) and orthophosphate at 10 feet (10.1 mg/kg), the constituents

measured in all three intervals were within the representative range for soils. The persistent

sulfate values may be associated with previous handling of ammonium sulfate before the area

was paved. There does not appear to be any significant migration of other EMF-related

constituents into the subsurface. However, it should be noted that the fill encountered in this

borehole was not the same as that encountered in S048B and S049B and may not be

representative of the depth or concentrations of these other types of fills.

Summary - Ammonium Sulfate Plant. The soils in the vicinity of the ammonium sulfate

plant have a fill layer to a depth of at least 2 feet that contained above-representative

concentrations of EMF-related constituents. Soil samples from a boring drilled to 10 feet did not

detect migration into the subsurface of any constituent other than sulfate. The sulfate may be

related to the plant operations before the area was paved. However, the presence of the other
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constituents detected was likely associated with their prior presence in the fills placed in this

area.

Sulfuric Acid Loading Dock

The sulfuric acid loading dock serves both trucks and railcars; sulfuric acid is transferred from

both for use in the plant's phosphoric acid production process.

Four locations (S058B through S061B) were sampled near the sulfuric acid loading dock

(Figure 2.1-3). Maximum depth of sampling extended from 5 feet to 10 feet, depending upon

location. The samples were analyzed for gross alpha, gross beta, and the inorganic parameters

listed in Table 2.1-1. Groundwater was not encountered in any of these borings.

A soil sample was collected beneath asphalt paving in boring S058 at the 0.5-foot horizon in

grayish, brown silty gravel fill. This sample contained above-representative concentrations of

the following constituents: cadmium (8.9 mg/kg), chromium (78.6 rag/kg), copper (340J mg/kg),

fluoride (1,300 mg/kg), lead (29.7 mg/kg), mercury (1.8 mg/kg), nickel (18.1 mg/kg), total

phosphorus (4.620 mg/kg), vanadium (54.6J mg/kg), and zinc (398J mg/kg.). These constituents

were not found at concentrations above representative levels in any of the subsurface intervals

sampled (2.5,5, and 7.5 feet) (Table 4.2.2-18). This result indicates little to no migration into the

subsurface of EMF-related constituents at this boring location; pH was also within the normal

range (7.27 to 8.14).

Soil samples were collected beneath asphalt paving in boring S059B at depths of 0.5, 2.5,5, 7.5,

and 10 feet. All samples collected below 0.5 feet were silt, whereas the material above 0.5 feet

was a dark brown, silty gravel fill. The concentrations of many constituents in this 0.5-foot

sample exceeded representative levels (Table 4.2.2-18). These constituents included cadmium

(7.5 mg/kg), chromium (72.7 mg/kg), copper (21.6 mg/kg), fluoride (2,400 mg/kg), lead (35.2

mg/kg), nickel (18.7 mg/kg), total phosphorus (4.160 mg/kg), vanadium (59 mg/kg), and zinc

(164 mg/kg). All declined to below-representative levels in the 2.5-foot sample, with the
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exception of total phosphorus (914 mg/kg), which remained slightly above representative levels.

The concentrations in the 5-foot sample were below representative levels for all site constituents.

Several constituents showed enrichment in the 7.5-foot horizons. These constituents included

aluminum (22,100 mg/kg), boron (18.7 mg/kg), copper (15.1 mg/kg), fluoride (650 mg/kg), iron

(18,000 mg/kg), lithium (21.4 mg/kg), manganese (451 mg/kg), nickel (18.5 mg/kg), and zinc

(68.3 mg/kg). The soil from the 10-foot-depth sample was below representative concentrations

for all EMF-related constituents.

The mix of constituents found at the 7.5-foot horizon was somewhat different from that found in

the 0.5-foot sample. It included enriched aluminum, manganese, and iron, which may indicate a

more clayey silt than that found in the overlying soils. In addition, the absence of constituent

enrichment in the 5-fcot-horizon silt would argue against constituent migration from above. The

fact that all of the soil horizons sampled in this borehole had high pH (8.83 to 9.38) lends further

support to the argument that the constituents found in the 7.5-foot silt layer are probably

naturally occurring, and that there has been no observable downward migration of EMF-related

constituents in this borehole. Radionuclide activities were only above representative levels in the

0.5-foot sample, where gross alpha readings were 44.1 ± 19.14 pCi/g.

Soil samples were collected beneath asphalt paving in boring S060B at depths of 0.5 feet (fill),

2.5 feet (silt), and 5 feet (silt). The 0.5-foot soil horizon sample contained a number of

constituents whose concentrations exceeded the representative levels (Table 4.2.2-18). These

constituents included copper (56.4J mg/kg), lead (44.7 mg/kg), total phosphorus (1,370 mg/kg),

and zinc (59.8 J mg/kg). Gross alpha and gross beta activities also exceeded representative

levels in this sample (51.1 ± 19.10 pCi/g and 39 ± 15.04 pCi/g, respectively). This sample

horizon was the only horizon in which the radionuclide activities were above representative

levels. Manganese (510 mg/kg) was above its representative level in the 2.5-foot silt;

concentrations of barium (400J mg/kg), nickel (20.3 mg/kg), and zinc (64.1 mg/kg) exceeded

representative levels in the 5-foot horizon soil sample. The lack of a mix pattern of common
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EMF-related constituents in these deeper samples suggests that these elevated constituents are

naturally occurring and have not been introduced as a result of migration From the overlying fill.

Soil samples were collected beneath asphalt paving in boring S061B at depths of 0.5 feet (fill),

2.5 feet (silt), 5 feet (silt), and 7.5 feet (gravel). As was true for the other boring locations, the

0.5-foot fill sample contained a number of constituents whose concentrations exceeded

representative levels (Table 4.2.2-18). These constituents included chromium (31.6 mg/kg),

copper (20.5 mg/kg), lead (50.2 mg/kg), mercury (18.5 mg/kg), total phosphorus (1.230 mg/kg),

and zinc (55.2 mg/kg). Gross alpha and gross beta activities also exceeded representative values

in this sample (100 ± 42.20 pCi/g and 51.1 ± 19.10 pCi/g, respectively). This sample horizon

was the only horizon where the radionuclide activities were above representative levels. Several

constituents had concentrations above representative levels in the remaining sampling intervals,
' . -' ' ~\ '. ~. -

but there was very little pattern to their occurrence. These constituents included aluminum

(17,100 mg/kg at 5 feet), manganese (489 mg/kg at 2.5 feet and 756 mg/kg at 5 feet), nickel

(28.5 mg/kg at 2.5 feet and 24.3 mg/kg at 5 feet), total phosphorus (960 mg/kg at 2.5 feet), and

zinc (58 mg/kg at 5 feet and 60.2 mg/kg at 7.5 feet). There may be some movement of

phosphorus into the subsurface from the overlying fill, but it appears to be the only constituent

for which this is the case. The pH values for the soils in this borehole range from 7.13 at the

surface to 8.72 at the 5-foot horizon.

Summary - Sulfuric Acid Loading Dock. A comparison of the distribution of site

constituents among the four sample locations reveals a fairly consistent pattern of constituent

mix in the 0.5-foot fill. There is a marked increase in the concentration of aluminum and iron in

the 5-foot silts, but this does not necessarily parallel the enrichment of other constituents. The

vertical distribution of constituents that may be related to facility activities is very random and,

with the possible exception of total phosphorus, does not appear to be from migration from the

overlying fill. However, the level at which total phosphorus is found in the silts is generally

not much greater than the representative level. It can be concluded that very little, if any,
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facility-related effects are seen in the subsurface soils beneath the 0.5-foot depth of fill in the

vicinity of the sulfuric acid loading dock.

Water Reclaim Area

The location of the water reclaim area is shown in Figure 1.2-1. Some wetting of soils occurs in

the water reclaim area as a result of pump and pipe leakage. The Phase I work to investigate the

effects of these releases consisted of two soil borings (S072B and S073B), sampled at the surface

(unpaved) and the 3- to 3.5-foot depth and analyzed for gross alpha, gross beta, and the inorganic

parameters listed in Table 2.1-1.

Soils at boring location S073B were sampled at two horizons. The surficial soil was a dark

brown sand with gravel. The 3.5-foot horizon was a tan sandy silt. pH values for these two

horizons were 5.8 and 6.21, respectively. Testing of the two soil horizons indicated both had

concentrations of facility-related constituents that were above representative levels (Table

4.2.2-19). Listing the upper sample first, unless otherwise indicated, these constituents included

barium (581 mg/kg at surface), boron (26.2 and 19.4 rag/kg), cadmium (37.3J and 33.8J mg/kg),

calcium (120,000 and 1 1 1,000 mg/kg), chromium (128 mg/kg at the surface), copper

(29.2 mg/kg at the surface), fluoride (21,000 mg/kg at the surface), nickel (36.4 and 47.3 mg/kg),

total phosphorus (54,800 and 75,300 mg/kg), vanadium (207 mg/kg at the surface), and zinc

(388J and 540 J mg/kg). Gross alpha and gross beta activities were above their representative

levels in the surficial sample (57.9 ± 23.80 pCi/g and 40.7 ± 12.84 pCi/g), but were below these

levels in the 2-foot sample.

In summary, the Phase I investigation determined this area was affected by EMF-related

constituents to at least the 3.5-foot depth. Since soil at the 3.5-foot depth has been influenced by

EMF-related constituents, a boring was advanced as part of the Phase II field investigation to

determine the vertical extent of this influence.
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Phase II Results for Water Reclaim Area. The Phase II field investigation consisted of

one boring, S102B, located as shown in Figure 2.1-3. The location was near S073B, the Phase I

boring in this area that contained the highest constituent concentrations. Samples were collected

from the surface and the 2-, 5-, 7-, 10-, 15-, and 20-foot depths and analyzed for gross alpha,

gross beta, and the inorganic parameters given in Table 2.1-1. Boring S102B contained fill to

approximately 3 feet, silt from 3 feet to 9 feet, sandy gravel from 9 feet to 14 feet, and various

gravels to completion at 22 feet. Groundwater was not encountered in this boring.

The surficial sample was taken in a silty sandy gravel fill and contained the greatest

concentrations of facility related constituents. These constituents included barium (733 mg/kg),

boron (131 mg/kg), cadmium (37.7 mg/kg), calcium (181,000 mg/kg), chromium (193 mg/kg),

copper (40.4 mg/kg), fluoride (45,400 mg/kg), mercury (.49 mg/kg), nickel (18.1 mg/kg), total

phosphorus (41,700 mg/kg), vanadium (314 me/kg), and zinc (218 mg/kg). Sulfate was also

elevated at 12,900 mg/kg. Gross alpha and gross beta activities were above representative levels

in the surficial sample (218 ± 40.40 pCi/g and 86.7 ± 14.70 pCi/g), but were below these levels

for the rest of the boring. The pH in the surficial sample was measured at 4.01.

A gravelly sandy silt was sampled in the 2-foot horizon. This sample also contained facility-

related constituents with concentrations above those expected for representative soils. However,

there were fewer constituents above representative levels than there were in the surface soil

sample. In addition, these constituents were generally detected at lower concentrations. They

included barium (2,690 mg/kg), boron (21.3 mg/kg), cadmium (16.4 mg/kg), chromium (120

mg/kg), copper (19 mg/kg), fluoride (4,730 mg/kg), nickel (46.8 mg/kg), total phosphorus

(37,000 mg/kg), sulfate (1,590 mg/kg), vanadium (225 mg/kg), and zinc (246 mg/kg). The pH

was measured at 5.68.

The next sampled interval in the S102B borehole was at 7 feet in a silt. With the exception of

orthophosphate (145 mg/kg) and total phosphorus (1090 mg/kg) all constituents were within

representative levels. Sulfate continued to be elevated throughout the borehole depth. The pH
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value returned to the normal range at 7 feet (7.82) and remained so in the subsequent three

sampling intervals.

Summary - Water Reclaim Area. Soil samples collected from this boring indicate that

there were EMF-related constituents above representative levels to approximately the top of the

first silt (2-foot depth in the case of S102B). Elevated or above-representative concentrations of

fluoride, phosphates, and sulfate were found in deeper samples, but the native silt soils

apparently prevented migration of other site constituents below the 2-foot depth.

Former Ore Pile

Before the completion of Simplot's phosphate ore slurry pipeline, dry phosphate ore was

stockpiled in the former ore pile area. For the Phase I field investigation, five sampling locations

(S074B, S075B, S076B, S077B, S078B) were selected within the area Samples were collected

at the surface and at approximately a 2.5-foot depth. All samples were analyzed for gross alpha, '

gross beta, and the inorganics parameters listed in Table 2.1-1. The upper soil samples ranged

from tan silts with gravel to dark red-brown silts with gravel, while the soils from the 2-foot

horizon were tan or tan-brown silt.

Analysis of the data in Table 4.2.2-20 shows that all of the upper samples taken in the former ore

pile area contained constituents with concentrations greater than representative levels. The soil

texture, color, and suite of constituents indicate that the material was a mixture of native soils

and ore. The following constituent concentration ranges were found: barium (123 to 847

mg/kg), boron (20.4 to 74.6 mg/kg), cadmium (7.5 to 61 mg/kg), calcium (64,400 to 209,000

mg/kg), chromium (74.6 to 387 mg/kg), copper (23.2 to 53.6 mg/kg), fluoride (14,800 to 19,900

mg/kg), nickel (20. U to 83.1 mg/kg), total phosphorus (14,500 to 56,000 mg/kg), vanadium

(83.4 to 758 mg/kg), and zinc (99.3 to 877 mg/kg). Gross alpha activities ranged from 61.5J

± 19.54 pCi/g to 143 ± 70.40 pCi/g. Gross beta activities ranged from 43.1 ± 10.64 pCi/g to
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79.7 ± 24.40 pCi/g. Calcium, fluoride, mercury, orthophosphate. total phosphorus, and selenium

were above representative levels in one or more of the 2-foot samples.

Summary - Former Ore Pile. The soil chemistry and radiological data collected in this

area support a conclusion that the phosphate ore matrix is relatively insoluble and that the

movement of residual phosphate ore-related constituents downward through the soils has been

minimal. Above-representative concentrations of constituents characteristic of ore in surficial

samples is a result of mechanical mixing of ore with site soils.

Former Pillow Tank Area

Until 1991, Simplot stored phosphoric acid and UAN-32 (urea and ammonium nitrate) products

in thirteen 200,000-gallon pillow, or hypalon tanks in a series of cells carved out of native soils

to a depth of approximately 8 feet bgs. Two locations (S010B and SOI IB) were selected to

investigate potential leakage from the tank area (Figure 2.1-3). Samples were collected at depths^

from approximately 10 feet bgs to approximately 20 feet bgs. The rationale for selection of these

boring depths was that effects associated with potential intermittent leakage should be detectable;

within this range of sampling depths. Samples were analyzed for gross alpha, gross beta, and the

inorganic parameters listed in Table 2.1-1. All soil samples collected were characterized as pale

brown silt (loess).

Analysis of the data in Table 4.2.2-21 shows that the soil samples were generally below

representative levels, even at the surface. Only orthophosphate was slightly above the

representative level in the 10.5-foot samples in both S010B (12.9 mg/kg) and SOI IB

(14.3mg/kg).

Radiological activity in soils paralleled the relatively low chemical concentrations of

EMF-related parameters. No gross alpha or gross beta activities exceeded representative levels.

Summary - Former Pillow Tank Area. The concentrations of constituents tested for in

the pillow tank area were generally within the range of representative soil levels. Given the
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available data, the soil samples show no indication of past leakage from tanks and reflect typical

naturally occurring concentrations of constituents.

4.2.2.3 Simplot Facility Soils — Areas with Sustained Hydraulic Head

This section discusses the results of the RI Phase I and Phase II facility soils investigation for

areas where there was a sustained hydraulic head over the underlying soils. Areas without

sustained hydraulic head are discussed in Section 4.2.2.2.

The areas with former or current sustained hydraulic heads include: the former water treatment

settling pond, dewatering pit, upper gypsum stack, lower gypsum stack, former cooling pond,

cooling tower area, water treatment ponds, and the former unlined ditch to the water treatment

ponds. The locations of the soil borings associated with each of these areas are shown in

Figure 2.1-3.

Former Water Treatment Settling Pond

The former water treatment settling pond is located immediately east of the current settling pond

(Figure 1.2-1). At one time the settling pond was approximately twice its current size, occupying

its current location and the area immediately to the east. The water contained in this pond was of

essentially the same quality as water transferred to the holding pond, and of poorer quality than

water that enters the equalization pond.

As part of the potential source investigation, boring S007B (see Figure 2.1-3) was advanced to

groundwater-a depth of 25 feet below ground surface (bgs). Soil samples were collected at three

levels: at the ground surface, and at 15 and 25 feet bgs (surface elevation 4,406 feet above

MSL); they were then analyzed for the inorganic parameters listed in Table 2.1-1 as well as gross

alpha and gross beta to assess the effect of the pond on subsurface soils. The soil in this boring

consisted of fill (gypsum below 2 feet) from the surface down to approximately 12 feet bgs,

followed by 3 feet of gravel. The sample at 15 feet bgs was collected in silty sand that extended

approximately 7 feet Groundwater was encountered at 24 feet bgs, and the sample at 25 feet bgs
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was collected in gravel. The 25-foot sample was a grab sample of drill cuttings from the bottom

of the hole.

The soil chemistry of samples collected from this boring is summarized in Table 4.2.2-22. An

examination of the data indicates that cadmium (5.1 mg/kg), chromium (37.5 mg/kg), fluoride

(1,600 mg/kg), nickel (15.9 mg/kg), total phosphorus (3,230 mg/kg), and zinc (85.3 mg/kg) were

above representative soil levels. Cadmium, chromium, fluoride, total phosphorus, and zinc

remained above representative levels in the 15-foot sample. This finding is to be expected as this

sample was taken at the top of the first fine-grained unit below the gypsum fill, and only 3 feet of

gravel separates the two units. All parameters were below representative in the 25-foot sample.

This result indicates there has been minimal migration into the subsurface from the overlying fill.

None of the soil horizons sampled contained gross alpha or beta above the representative levels.

Summary - Former Water Treatment Settling Pond. Soil samples from borings in the
'-iV '

area of the settling pond show evidence of some downward migration of EMF-related

constituents. Constituents found in the fill layer, which extends to 12 feet, have been attenuated

by a 7-foot-thick fined-grained unit. This attenuation is evident in the soil sample taken at 15

feet-the top of the fine-grained unit. A sample taken below the fine-grained unit did not show

evidence of EMF-related constituents.

Dewatering Pit

The dewatering pit is located directly to the west of the settling pond (Figure 1.2-1). Boring

S008B was drilled from the bottom of the pit'to groundwater (Figure 2.1-3). The soil in this

boring consisted of pond sediment from the surface to approximately 2.5 feet bgs. The soil in the

remainder of the boring consisted of sand (2.5 to 4 feet bgs) and gravel (4 to 27 feet bgs). Soil

samples were collected at the surface and from depths of 2.5,10,20, and 26 feet bgs (surface

elevation 4,409 feet above MSL). They were analyzed for gross alpha, gross beta, and the

inorganic parameters listed in Table 2.1-1 to assess the effect of the pond on subsurface soils.

Groundwater was encountered at 26 feet bgs.
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The soil chemistry of samples collected from this boring is summarized in Table 4.2.2-22. An

examination of the results of the chemical analysis indicates that the sediment sample contained

above-representative concentrations of a number of constituents. These constituents include

arsenic (15 mg/kg), beryllium (5.2 mg/kg), cadmium (131 mg/kg), chromium (2,710 mg/kg),

copper (116 mg/kg), fluoride (30,000 mg/kg), lead (81.6 mg/kg), nickel (154 mg/kg), total

phosphorus (51,300 mg/kg) vanadium (1,290 mg/kg), and zinc (3,510 mg/kg). With the

exception of fluoride (710 mg/kg), all constituents were at or below representative levels in the

2.5-foot soil sample. Chromium and nickel showed some increase in the 10- and 20-foot

samples (30.9 to 31.1 mg/kg and 34.4 to 37.6 mg/kg, respectively) but since these increases were

not accompanied by increases in any other parameter, they are probably not EMF-related.

As with the inorganic parameters, gross alpha and gross beta activities were above representative

levels in the sediment sample (406 ±81.2 and 138 ± 21 pCi/g, respectively). The native soil

samples from 2.5 feet and below were all below representative levels.

Summary - Dewatering Pit. EMF-related constituents were found in the sediment

sample taken in the dewatering pit at concentrations above representative levels. Other than

fluoride in the 2.5-foot horizon, there was no evidence of migration of these constituents into the

subsurface soils.

Former East Overflow Pond

During the RI field activities, the former east overflow pond was active, which precluded drilling

within its boundaries. As a surrogate to investigate subsurface soil conditions, boring S099B

was located immediately against the northeastern berm. This location was selected to detect any

belling effects from leachate migrating from the unlined pond. Soil samples were taken at the 0-,

10-, 30-, and 50-foot horizons and tested for gross alpha, gross beta, and the inorganic

parameters shown in Table 2.1-1.

c:
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The surficial sample is described as containing fill materials including gypsum. This description

was confirmed in the analytical results where a number of constituent concentrations were above

representative levels (Table 4.2.2-23). These constituents included: boron (26.4 mg/kg),

cadmium (71J mg/kg), calcium (247,000 mg/kg), chromium (50.1 mg/kg), fluoride

(9,250 mg/kg), mercury (1.2 mg/kg), and total phosphorus (3,960 mg/kg). Sulfate was also

elevated at 15,300 mg/kg, and remained elevated in all horizons sampled (420 mg/kg at 50 feet).

Gross alpha activity was also elevated (49.8 pCi/g), but gross beta activity (9.82 pCi/g) was well

below the representative level. Aluminum (1,310 mg/kg) and iron (397 mg/kg) concentrations

were depleted compared with representative levels.

The next two soil samples were taken in sandy gravels. Fluoride (7,030 and 9,480 mg/kg), and

total phosphorus (1,360 and 4,230 mg/kg) were above representative levels; most of the

remaining constituents were at or below representative levels. The exceptions were barium

(396 mg/kg at 10 feet) and chromium (37.5 mg/kg at 30 feet).

The last sample was taken at 50 feet in a gravel approximately 4 feet above the water table.

Again, fluoride (4,310 mg/kg) and total phosphorus (2,780 mg/kg) were above representative

levels. Cadmium at 2.9 mg/kg, orthophosphate at 41.8 mg/kg, and zinc at 64.7 mg/kg also

exceeded representative levels in this sample.

An examination of the pH levels recorded for each soil horizon (4.04, 5.57, 4.95, and 5.62)

indicates that all horizons have been affected by EMF activities. The pond is known to have

managed acidic materials.

Summary - Former East Overflow Pond. The boring placed next to the former east

overflow pond showed evidence of effects from the pond. These effects are manifested in the

elevated or above-representative levels of fluoride, total phosphorus, and sulfate, and in the

reduced pH found in all tested soil horizons.
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Upper and Lower Gypsum Stacks

The gypsum produced from the phosphoric acid process is slurried (28 to 32 percent solids) and

pumped to the top of the gypsum stacks. The solids settle out of the water in this pond, and some

of the water is recycled for further use in plant processes. Percolation of water placed at the top

of the stacks is relatively slow due to the nature of the gypsum. As the stacks have grown, the

settled material has become compacted into a dense silt with a permeability between 10"̂  and

10'° cm/sec. The upper gypsum stack (the southernmost stack) has been in operation since

1966. The lower gypsum stack (the northernmost stack) is the original gypsum stack and is

again in use. Four borings were drilled through the upper gypsum stack to groundwater, and two

borings were drilled through the top of the lower gypsum stack to groundwater.

Upper Gypsum Stack, Borings S003B, S004B, S005B, and S006B were drilled through

the north face of this stack (Figure 4.2.2-4). Each boring was advanced to groundwater. Soil

samples were collected at the interface between the gypsum and native soil and then collected

approximately every 10 feet until the termination of the boring. To assess the effect of the stack

on subsurface soils, soil samples were analyzed for gross alpha, gross beta, and the inorganic

parameters listed in Table 2.1-1. The soil chemistry of samples collected from these borings is

summarized in Table 4.2.2-24.

The soils in borings S003B, S004B, and S005B are predominantly silt. Boring S004B contained

a band of light gray tuff from approximately 115 to 130 feet bgs that did not appear in borings

S003B and S005B. The tuff is a fine sand. Soils in borings S003B, S004B, and S005B are

characteristic of loess, silty alluvium, or colluvium derived from loess. Boring S006B appeared

to have been drilled in an alluvial or colluvial soil that is predominantly sand and gravel, with

bands of silt from 72 to 78 feet bgs and 94 to 119 feet bgs. Groundwater was encountered at 160

feet bgs in borings S003B and S004B and at 212 feet bgs in boring S005B. Groundwater depth

was not logged in boring S006B. Ground surface was defined as the top of the gypsum stack at

the time of boring. Gypsum thicknesses varied from 38 to 66 feet.

EMF RI report 4.2-66 EMWoc*ForaJU.doc\Sec«4_2*x
September 1995

o



Section 4 Nature and Extent of Constituents of Potential Concern

The soil chemistry of samples collected from borings S003B through S006B is summarized in

Table 4.2.2-24. The first sample to be taken in S003B was approximately 10 feet below the

gypsum/native soil interface in a silt. The overlying material between the silt and the gypsum

was a gravel. The sample was described as wet. The analytical results indicate that arsenic,

boron, cobalt, nickel, total phosphorus, and iron were above representative soil levels. There

were intermittent exceedances of representative soil concentrations for several parameters for the

next 30 feet but with no apparent pattern. With the encountering of a clayey sand at 135 feet,

fluoride (1,100 mg/kg), lithium (29.7 mg/kg), total phosphorus (2,660 mg/kg), and zinc

(80.8 mg/kg) were found at levels above the representative range. With the exception of total

phosphorus, these parameters remained above representative levels in the 145-foot sample.

Aluminum values for the 135- and 145-foot samples were also relatively high (26,200 and

25,200 mg/kg, respectively), indicating the potential for a high clay content.

The distribution of constituents throughout the S003B borehole column is not characteristic of a

downward migration pattern. Rather, the silts through the first 40 feet of soils sampled beneath

the gypstack displayed little indication of EMF-related constituents, suggesting that the

constituents found in the clays in the 135 tol45-foot depth range were either naturally occurring

or were the result of attenuation of constituents from groundwater flow whenever levels rise to

permit saturation or capillary action. Groundwater in this area is known to be affected by EMF-

related constituents. Gross alpha and gross beta activities were within the representative range in

all samples except in the clayey sands found at 135 and 145 feet where they were slightly above

representative levels (26.4 ± 15.78, 34 ± 18.5 and 33.9 ± 11.6, 32.9 ± 11.44 pCi/g, respectively).

This distribution pattern of the radionuclides also supports the interpretation that the constituents

found in the clays were naturally occurring or derived from the underlying groundwater, not

from infiltration from above.

The first sample taken in S004B was at the gypsum/native soil interface in the silt (53 feet).

Analytical results indicate that a number of constituents were above representative levels. These
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constituents included arsenic (13.2 mg/kg), beryllium (3.6 mg/kg), boron (42 mg/kg), cadmium

(85.1 mg/kg), calcium (117,000 mg/kg), chromium (300 mg/kg), copper (454 mg/kg), fluoride

(103,000 mg/kg), mercury (0.97 mg/kg), total phosphorus (29,200 mg/kg), selenium

(27.8 mg/kg), vanadium (1,360 mg/kg), and zinc (551 mg/kg). With the exception of

orthophosphate (250 mg/kg), and total phosphorus (1,190 mg/kg), all constituents were within

representative levels in the next soil sample taken at the 60-foot horizon. Soil samples taken in

the 70-, 80-, 90-, 100-, and 110-horizons in silts generally maintained this pattern. The 120-foot

soil horizon was a tuff, and the total phosphorus concentration fell to well below representative

(153 mg/kg), while the only constituents above representative levels were the gross alpha and

gross beta activities (55.7 ± 32.4 and 46.4 ± 16.8 pCi/g). The higher radionuclide readings are

expected in this volcanic material and are likely naturally occurring. In the silty sand

immediately below the tuff, several constituents were found at above-representative levels-

aluminum (30,400 mg/kg), beryllium (2.6 mg/kg), boron (14.4 mg/kg), cobalt (8.2 mg/kg),

copper (53.8 mg/kg), fluoride (610 mg/kg), iron (21,300 mg/kg), lithium (32.4 mg/kg), and zinc

(155 mg/kg). These values were accompanied by low values of calcium (2,240 mg/kg),

chromium (10.5 mg/kg), total phosphorus (291 mg/kg), vanadium (21.1 mg/kg), and gross alpha

(9.25 +/-13.2 UJ pCi/g). Attenuation of EMF-related constituents was not observed in the silts

immediately above the tuff and the suite of above-representative level constituents in the soil

below the tuff did not include several key EMF-related constituents (e.g., sulfate). In addition,

these silts contained high levels of unrelated aluminum and iron. Thus, it can be concluded that

the constituents found in the silty sand at 130 feet were probably naturally occurring.

In the brown silt beneath the sand in the samples from 150 and/or 160-foot depth, aluminum,

beryllium, barium, cobalt, copper, fluoride, iron, lithium, mercury, nickel, orthophosphate, and

zinc were above representative levels; all other constituents were below representative levels.

The absence of elevated calcium and total phosphorus from the suite of constituents detected in

these silts tends to confirm the interpretation that these constituents are naturally occurring.

O
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The first soil horizon sampled in S005B was at 40 feet. This depth is about 3 feet below the

gypsum/native silt interface. The following constituents were found to be above representative

levels: cadmium (92.5 mg/kg), fluoride (1,600 mg/kg), nickel (30.8 mg/kg), orthophosphate

(808 mg/kg), total phosphorus (14,100 mg/kg), and zinc (481 mg/kg). Gross alpha and gross

beta activities were within representative levels. In the next soil horizon sampled (50 feet), only

orthophosphate (179 mg/kg) and total phosphorus (8,070 mg/kg) were above representative

levels. Samples taken at the 60-, 70-, 80-, 90-, 100-, 110-, and 120-foot horizons contained no

constituents above representative levels, with some minor exceptions (manganese, 520 mg/kg at

110 feet; nickel, 15.8 mg/kg at 120 feet; cobalt, 10.2 mg/kg at 110 feet; lithium (16.4 mg/kg at

120 feet), and iron, 16,200 mg/kg at 110 feet). The geologic log indicates an increase in

trachyandesite content in the soil horizons at 110 and 120 feet, which may account for the slight

exceedances found in these horizons. There was a distinct change in lithology at 130 feet with

an increase in sand content. The grains and accompanying gravels were described as being

quartzitic and basaltic, the latter having a greenish hue. This change in lithology was paralleled

by an increase in the aluminum content of the soil samples; aluminum increased to the 15,000 to

20,000 mg/kg range from under 10,000 mg/kg in the overlying soils. Nickel content also

increased (range of 14.7 to 16.4 mg/kg), as did zinc (range of 45.2 to 63.2 mg/kg). These

increases were probably due to a change in native soil composition rather than any effects

attributable to the gypsum stacks. For the most part, constituents in the soil horizons from 120

feet to 220 feet remained within representative levels. The only exceedances for radionuclide

activities occurred with gross beta at 190 feet (33.1 ± 11.8 pCi/g) and at 220 feet (32.7

±11.24pCi/g).

The first sample taken in S006B was at the gypsum/native soil interface (44.6 feet). The native

soils in this borehole were primarily silty sandy gravels. This sample contained a number of

constituents at above-representative levels. The next sample down (55 feet) was also taken in a

sandy silty gravel and also contained above-representative levels of a number of constituents.

The relative value of these constituents suggest that the samples were switched at the laboratory

EMFdoa\Fonn_RI.doc\Sect4_2.doc 4.2-69 EMF RI report
September 1995



EMF Remedial Investigation, Part II - Surface and Subsurface Characterizations

as the deeper samples have, in general, greater concentrations of gypsum stack-related

constituents than the shallower sample, including a much lower soil pH (5.8) than the upper

sample (7.04). Nevertheless, both samples show EMF-related effects. Constituents that were

above representative levels include cadmium (25.8 mg/kg at 44.6 feet and 17.8 mg/kg at 55

feet), copper (18.1 mg/kg at 55 feet and 5.1 mg/kg at 44.6 feet), fluoride (310 mg/kg at 44.6 feet

and 4,000 mg/kg at 55 feet), nickel (34.1 mg/kg at 44.6 feet and 29.8 mg/kg at 55 feet), total

phosphorus (16,300 mg/kg at 44.6 feet and 5,540 mg/kg at 55 feet), and zinc (52.5 mg/kg at 44.6

feet and 150 mg/kg at 55 feet). Gross alpha and gross beta activities exceeded representative

values in the 55-foot sample (69.4 ± 28.4 pCi/g and 44.4 ± 12.88 pCi/g, respectively). With

several exceptions, concentrations of constituents detected in the soil samples taken at the 65-,

70-, 85-, 105-, 115-, 125-, 135-, 145-, 165-, and 169-foot horizons were within the range

expected for representative soils. The exceptions were calcium at 115 feet (122,000 mg/kg),

iron at 85 and 165 feet (17,400 and 17,100 mg/kg, respectively), arsenic at 165 feet

(12.3 mg/kg), beryllium at 165 feet (1.1 mg/kg), and total phosphorus at 70,115,165, and 169

feet (1,180,908, 2,300, and 839 mg/kg, respectively). Orthophosphate exceeded its

representative level in all of the samples, except that collected at 125 feet Gross alpha and gross

beta activities were also intermittently above representative levels. With the exception of total

phosphorus, these exceedances are probably not related to the gypsum stacks.

Summary - Upper Gypsum Stack. The native soils immediately below the gypsum stack

contained concentrations of constituents that are related to the gypsum stack operation above

representative levels. In most instances these concentrations returned to representative levels in the

next sampling interval (10 feet into the native subsurface). In all instances they returned to

representative levels by the 20-foot horizon. There were several constituents that were above

representative levels in deeper samples. The subsurface concentrations of most constituents did not

appear in a pattern indicative of downward migration from the gypsum stack. However,

groundwater data suggest that a number of constituents (e.g., arsenic, lithium, and common ions) are

not attenuated by the soils beneath the gypsum stack and therefore, likely pass through these soils. •(
'i-̂ *.
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Section 4 Nature and Extent of Constituents of Potential Concern

There are changes in the lithology of the subsurface that could be responsible for these minor

variations with depth.

Lower Gypsum Stack. Borings S001B and S002B were drilled through the top of this

stack (Figure 4.2.2-4). Each boring was advanced to groundwater, and soil samples were

collected beginning with the gypsum/native soil interface and then approximately every 10 feet

until the termination of the boring.

The soils in borings S001B and S002B are a heterogeneous mixture of silt layers and sand and

gravel layers, characteristic of the alluvial or coiluvial soils in the EMF study area. Both borings

were advanced through gypsum before encountering the native soil at approximately 65 feet bgs.

Ground surface was measured from the top of the gypsum stack at the time of the boring. Both

contained about 20 feet of silt from the gypsum/soil interface (65 feet bgs) to approximately 85

bgs. Boring S001B contains 20 feet of sandy gravel from 83 feet to 113 feet bgs, then another

silt layer from 113 to 132 feet bgs, becoming more sandy from 132 to 137 feet bgs, and finishing

in sand and gravel from 137 to 145 feet bgs. Groundwater was encountered in boring S001B at

138 feet bgs. The lithology in boring S002B is more variable, with silty gravel from 88 to 100

feet bgs, changing to sandy gravel from 100 to 116 feet bgs. Boring S002B contained another

silt layer from 116 to 123 feet bgs, sand and sandy gravel from 123 to 148 feet bgs, and more silt

from 138 to completion at 142 feet bgs. Groundwater was encountered in boring S002B at 136

feet bgs. Soils in borings S001B and S002B resemble those in boring S006B (upper gypsum

stack).

The first sample taken in S001B was taken at the 65-foot horizon in a dark grayish brown silt.

The large calcium (209,000 mg/kg), fluoride (13,180 mg/kg), and total phosphorus

(4,000 mg/kg) values coupled with very low iron (605 mg/kg) and aluminum (3,070 mg/kg)

values indicate that this sample contained a preponderance of gypsum (Table 4.2.2-25). Other

constituents that were found to be above representative levels included cadmium (14.8J mg/kg),

chromium (286 mg/kg), copper (111 mg/kg), mercury (26.6 mg/kg), selenium (8.9J mg/kg),
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c
vanadium (314 mg/kg), and zinc (73 mg/kg). Gross alpha (68.8 ± 29.6 pCi/g) and gross beta

(43.3 ± 13.04 pCi/g) activities were also above representative levels. In the next soil horizon (75

feet) most constituents returned to levels at or below representative levels. The exceptions were

fluoride (580 mg/kg), orthophosphate (701 mg/kg), and total phosphorus (7,450 mg/kg). Also in

this sample, cobalt (13.8 mg/kg), manganese (591 mg/kg), and nickel (50.6 mg/kg) increased to

above-representative levels. This increase may indicate attenuation of these elements in the

higher pH soil (6.94 versus 3.32 at 65 feet). No sample was recovered in the gravels at 85 feet.

However, most constituents tested for in the 95-foot sample were within representative levels.

The gravel layer underlying the initial silt was approximately 30 feet thick. A sample taken

approximately 2 feet into the underlying silt indicated that there had been some migration of

EMF-related constituents into it. Fluoride (1,500 mg/kg), potassium (4,010 mg/kg), sodium

(985 mg/kg), and zinc (58.4 mg/kg) were detected at above-representative levels. All

constituents except orthophosphate (12.8 mg/kg) and total phosphorus(80Q mg/kg) were again at /—

representative levels in the 125-foot sample.

The 65-foot soil sample taken in S002B was described as pinkish-gray fill. There were a number

of constituents whose concentrations were above representative levels in this sample. As with

the first sample collected in S001B, the high calcium (223,000 mg/kg), fluoride (6,920 mg/kg),

and total phosphorus (3,410 mg/kg) concentrations and the low aluminum (1,710 mg/kg) and

iron (790 mg/kg) concentrations indicated a large proportion of the sample was gypsum (Table

4.2.2-25). Other constituents with concentrations above representative levels included barium

(680 mg/kg), boron (33.3 mg/kg), cadmium (6.5 mg/kg) chromium (207 mg/kg), copper

(95.9 mg/kg), mercury (6.2 mg/kg), selenium (21.1 mg/kg), and vanadium (234 mg/kg). Gross

alpha and gross beta activities were also above representative levels (150 ± 39.8 pCi/g and 31.5

± 7.3 pCi/g, respectively). The brown silt in the 75-foot soil horizon also appeared to have been

strongly affected by gypsum as it, too, had high calcium (265,000 mg/kg), fluoride

(2,470 mg/kg), and total phosphorus (4,150 mg/kg) levels and low aluminum (624 mg/kg) and

iron (274 mg/kg) levels. Both the 65-foot horizon and the 75-foot horizon had very low pH (

EMF RI report 4.2-72 EMWoci\Fonn_RI.doc\S«ci4_2.doc
September 1995
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values (3.24 and 3.29, respectively). The pH values in the brown silt in the 85-foot soil sample

returned to near normal (7.32). At this soil horizon, there was a strong return of manganese

(421 mg/kg from 7.1 in the 75-foot sample), nickel (33.1 mg/kg from 5.8U), and zinc

(66.3 mg/kg from 13.5). This result suggests that these constituents were leached in the acidic

soil conditions and attenuated in the higher-pH soils. Total phosphorus levels were

intermittently above representative levels for the remainder of the borehole. The higher values

are directly correlated with silt layers and represent attenuation of total phosphorus. Because of

the absence of a thick silt layer in this borehole immediately below the gypsum, several trace

metals may have migrated to deeper depths than found in other boreholes. For example,

cadmium was found at 4.1 mg/kg in the first silt (120 feet) underlying the first gravel but was

below representative levels in the 130- and 140-foot soil horizons. There were several elevated

metals in the 140-foot silt sample. These constituents included chromium (22.3 mg/kg), copper

(12.1 mg/kg), iron (16,100 mg/kg), manganese (524 mg/kg), and zinc (105 mg/kg). Since these

constituents were not found at elevated levels in the silt immediately overlying them, it is,

unlikely that they were introduced through downward migration. Since this silt was below the

groundwater table and the groundwater was affected by low levels of these constituents, it is

possible that the levels detected represent attenuation of the metals from the groundwater. Other

than in the first sample taken, gross alpha and gross beta activities were below representative

levels in all samples tested.

Summary - Lower Gypsum Stack. In general, the observed pattern found in the upper

gypsum stack of trace metal attenuation in the silts immediately underlying the stack was also

seen in the lower stack area. However, where these silts are thin, such as is the case in SQ02B,

there was evidence of some migration into the lower subsurface. This migration was reflected in

higher concentrations of several trace metals in underlying silt layers than would be expected in

natural silts. Total phosphorus was the only constituent to be found above representative levels

in a generally top-down migration pattern that extended to the groundwater. This finding is
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expected since it is not as strongly adsorbed by silts as are metals. There was no observed

migration of radionuclides into the subsurface.

Former Cooling Pond

The former cooling pond location is shown in Figure 1.2-1. This unlined pond received cooling

tower blowdown water discharged from the cooling tower during normal plant operations. Two

borings, S070 and S071, were advanced in the area to a depth of 11 feet bgs during Phase I of the

RI. Soil samples were collected from these borings at the surface, and at 2.5-, 5-, 7.5-, and

10-foot depths. The soil was analyzed for gross alpha, gross beta, and the inorganic parameters

listed in Table 2.1-1.

An examination of the chemical data from analysis of soil samples from boring S070B shows a

pattern of layering consistent with mechanical placement of fill. For example, cadmium was at

28.1 mg/kg in the surficial sample (a sandy gravel), at 0.52U mg/kg in the 2.5-foot sandy gravel,

at 53.5 mg/kg in the 5-foot silty sand, 1.4 mg/kg in the 7.5-foot silty sand, and to 44.1 mg/kg in

the 10-foot silt. These sharp breaks indicate little soluble migration since the high and low

concentrations do not correlate with either depth or texture (i.e., sands have both high and low

concentrations, as do gravels). The soil column contained a number of other constituents that

were above representative levels. These constituents included barium (825 mg/kg and

98.2 mg/kg), beryllium (0.57 mg/kg and 1.4 mg/kg), boron (152 mg/kg and 15.8 mg/kg),

cadmium (28.1 mg/kg and 44.1 mg/kg), chromium (291 mg/kg and 17.8 mg/kg), copper

(59.5 mg/kg and 8.4 mg/kg), fluoride (8,220 mg/kg and 850 mg/kg), nickel (28.1 mg/kg and

18.8 mg/kg), total phosphorus (49,000 mg/kg and 20,600 mg/kg), vanadium (455 mg/kg and

28.7 mg/kg), and zinc (273 mg/kg and 1,420 mg/kg) (Table 4.2.2-26). The above-representative

level concentrations were detected in the surficial samples and in the 10-foot horizon (bottom of

the borehole) and were not necessarily the highest concentrations encountered. The pH values

also showed EMF-related effects ranging from 2.67 at the top of the soil column to 5.94 at 10

feet. The depth of impact was not determined in this borehole during Phase I.
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The lithology in boring S071B was slightly different than that found in S070B, insofar as the

first 5 feet was described as a black silt fill. The two soil samples (surface and 2.5-foot)

collected in this material were found to have various constituents at concentrations above

representative levels (Table 4.2.2-26). These constituents included barium (290 and 460 mg/kg),

boron (151 and 156 mg/kg), cadmium (8.7 and 5.2 mg/kg), chromium (165 and 43.9 mg/kg),

fluoride (123,000 and 177,000 mg/kg), mercury (5.4 mg/kg at 2.5 feet), total phosphorus

(13,200 and 35,500 mg/kg), selenium (26.4 mg/kg at 2.5 feet), vanadium (165 mg/kg), and zinc

(110J and 73.3 mg/kg).

The 10-foot soil horizon (red sand) continued to show some EMF-related effects. Above-

representative level concentrations of barium (303 mg/kg), boron (92.6 mg/kg), fluoride

(47,200 mg/kg), and total phosphorus (1,720 mg/kg) were evident. The pH remained low

throughout the sampled soil column (range of 1.77 to 2.66). Gross alpha and gross beta were

both above representative levels in the 2.5- and 5-foot soil samples (364 ± 71.2 and 111

± 23.2 pCi/g at 2.5 feet and 160 ± 30.2 and 71.7 ± 12.96 pCi/g, respectively). However,

radionuclide activities declined with depth. The vertical extent of EMF-related effects was not

determined in this borehole during Phase I.

Phase II Results for Former Cooling Pond. To determine the vertical extent of impact

of the former cooling pond, boring S100B was drilled during the Phase n field investigation.

It was located as shown in Figure 2.1-3. Samples were collected from the surface and the 2-, 5-,

7-, 10-, 12-, 15-, 25-, 45-, 55-, 65-, and 80-foot depths. Groundwater was encountered at

74 feet bgs.

The first 14 feet of soils in this borehole were visually identified as fill. The analytical results for

the five soil samples taken in this horizon confirm this, with widely varying constituent

concentrations that range from well below to well above representative levels with little

discernible pattern. Radiological activities were above representative values in all cases. These

results (Table 4.2.2-26) are indicative of mechanically placed fill. Below the 13-foot mark is ah
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:

approximately 40-foot-thick sandy gravel. This borehole displayed no intervening native silt

between the fill layer and the gravels. The geologic log indicates that there were occasional thin

silt layers within the gravels; these might act as attenuating media for trace metals.

Concentrations of constituents found in the first two gravel horizons (15 and 25 feet) showed

little pattern but many were above representative levels. These constituents included beryllium

(2.2 mg/kg at 15 feet), boron (31.7J and 28.6J mg/kg, respectively), cadmium (143 rag/kg at 15

feet), chromium (91.4 mg/kg at 25 feet), fluoride (13,100 and 17,400 mg/kg, respectively), total

phosphorus (23,100 and 5,060 mg/kg, respectively), vanadium (114 mg/kg at 15 feet), and zinc

(1,130 mg/kg at 15 feet). Sulfate was also elevated at 1,960 and 20,400 mg/kg, respectively.

Boron (25J mg/kg), chromium (38.3 mg/kg), fluoride (17,400 mg/kg), molybdenum (3.2 mg/kg),
i

orthophosphate (71.6 mg/kg), and total phosphorus (1,980 mg/kg) were above representative

levels in the 45-foot gravel. The 55-foot sample/which is the first silt sampled in the borehole,

contained above-representative values of fluoride (980 mg/kg), manganese (605J mg/kg), nickel

(61.7 mg/kg), and total phosphorus (23,700 mg/kg). Iron, while not above representative levels

(12,900 mg/kg), was also enriched in this sample. The 55-foot sample was also the first one in

which pH values approached neutral (6.57); the pH of the samples above 55 feet ranged from

2.47 (10 feet) to 5.75 (surface). The 65-foot sandy gravel horizon, with a pH of 9.01, contained

no constituents above representative levels. The last sample in this borehole was taken at 80 feet

in a clayey silt. This sample was approximately 5 feet below the water table. Several facility-
5-V •

related constituents were either enriched or above the representative level in this sample. They

included copper (13.6 mg/kg), lithium (20.1 mg/kg), nickel (22.1 mg/kg), total phosphorus

(718 mg/kg), sulfate (2,930 mg/kg), and zinc (67.8 mg/kg). Iron (21,800 mg/kg) was also above

representative levels. Copper, nickel, and zinc are somewhat mobile trace metals that are

occasionally found at slightly elevated levels in the groundwater beneath the Simplot facility. It

is likely that their slightly enriched levels in this saturated clayey silt are due to attenuation from

groundwater affected by upgradient sources. Likewise, lithium, total phosphorus, and sulfate are

associated with affected groundwater and their presence in this sample is also likely to be
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associated with groundwater affected from upgradient sources. The pH of the soil in this sample

was basic (8.2).

Summary - Former Cooling Pond. The subsurface in the former cooling pond area

consists of a 10- to 15-foot-thick fill layer with variable, but above-representative, levels of

various EMF-related constituents. Effects of the cooling pond extended to at least 55 feet as

evidenced by pH levels and above-representative concentrations of fluoride and total

phosphorus. The silt layer at 55 feet appears to have formed an attenuating barrier to further

downward migration. There was some evidence of EMF-related effects in the clayey silt sample

taken at 80 feet. However, since this sample was below the groundwater table and the sample

immediately above showed no EMF-related effects, it is likely that the constituents found in the

80-foot sample were due to attenuation from groundwater affected by upstream sources.

Radiological parameters were only above representative levels in the fill areas. There was no

evidence of their migration into the native soils.

Cooling Tower Area
.""••• ' . ( . ' . ' ' • _ . • • ' • • " . •
The objective of the soil investigation in the cooling tower area was to determine if the soil in

this area has been affected by cooling tower blowdown water spray from the cooling tower plant
.j

operations. Two borings, S068B and S069B, were drilled in this area (Figure 2.1-3). Boring

S068B was advanced to a depth of 9 feet bgs; because of gravel content, boring S069B could not

be advanced beyond the 2-foot depth. Groundwater was not encountered in these borings. Soil

samples were collected from boring S068B at the surface and at the 2.5-, 5-, and 7.5-foot depths.

Soil samples were collected from boring S069B at the surface and the 0.5-foot depth. The

samples collected from both borings S068B and S069B were characterized as fill material.

These samples were analyzed for gross alpha, gross beta, and the inorganic parameters listed in

Table 2.1-1.

An examination of the chemical data from analysis of soil samples from borings S068B and

S069B indicates that samples taken in the first 5 feet of the subsurface contain concentrations of
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constituents that were above levels for representative soils (Table 4.2.2-27). The greatest values

were generally found in the surficial soils and included boron (92.9 mg/kg and 122 mg/kg,

respectively), cadmium (23.4 and 28.2 mg/kg, respectively), chromium (174 and 225 mg/kg,

respectively), copper (38.8 and 39.7 mg/kg, respectively), fluoride (80,000 and 76,000 mg/kg,

respectively), total phosphorus (14,300 and 11,500 mg/kg, respectively), vanadium (238 and

257 mg/kg, respectively), and zinc (174 and 230 mg/kg, respectively). Gross alpha and gross

beta activities were above representative levels in this interval, with the greatest values occurring

in the surficial sample at S068B (146 ± 34.6 pCi/g and 55.9 ± 11.98 pCi/g) and in the 0.5-foot

sample in S069B (205 ± 46.8 pCi/g and 77 ± 15.04 pCi/g). Only soils in S068B were sampled at

the 7.5-foot horizon. In this silty sand, only orthophosphate (849 m/kg), total phosphorus

(8,730 mg/kg), and nickel (30.6 mg/kg) were above representative levels. While the total depth

of impact was not determined during Phase I, it would appear that there is a distinct trend of

decreasing impact with depth.

Phase II Results for Cooling Tower Area. The Phase n field investigation consisted of

one boring, S101B, located as shown in Figure 2.1-3. Samples were collected from the surface

and the 2-, 5-, 7-, 10-, 12-, 15-, and 17-foot depths. Boring S101B contained fill material to

3.8 feet bgs; it was primarily gravel to a total depth of 22 feet bgs with the exception of a thin silt

layer from 10.8 to 11.2 feet bgs. Groundwater was not encountered in this boring.

The pattern observed in S068B was repeated in S101B regarding the fill layer. Above-

representative concentrations of constituents in the first 3 feet included (maximum) barium

(330 mg/kg), beryllium (1.7 mg/kg), boron (128 mg/kg), cadmium (18.5 mg/kg), calcium

(192,000 mg/kg), chromium (239 mg/kg), fluoride (62,000 mg/kg), total phosphorus

(33,700 mg/kg), potassium (6,570 mg/kg), vanadium (239 mg/kg), and zinc (227 mg/kg).

Sulfate was also elevated at 730 mg/kg. These concentrations declined steeply in the 5-foot

sample, which was below the fill area. Constituents above representative values in the 5-foot soil

sample were fluoride (1.330 mg/kg), mercury (0.22 mg/kg), nickel (20.6 mg/kg), orthophosphate
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(1110 mg/kg), total phosphorus (3,690 mg/kg), and zinc (117 mg/kg). The silt layer reported at

the 10 to 11-foot horizon showed an attenuation of EMF-related constituents, reflected in the

values of cadmium (2 mg/kg), fluoride (620 mg/kg), manganese (476 mg/kg), nickel

(33.7 mg/kg), total phosphorus (2,560 mg/kg), sulfate (220 mg/kg), and zinc (155 mg/kg). While

there was an occasional outlier, the only constituents consistently above representative levels in

the 12-, 15-, and 17-foot soil horizons were orthophosphate, total phosphorus and zinc. The pH

at the 17-foot horizon was 7.11, a value indicative of slight EMF-related effects. Gross alpha

and gross beta activities were not above representative levels in this borehole except in the

designated fill horizons.

Summary - Cooling Tower Area. Soil samples collected from borings in this area

indicate fill layers up to 7.5 feet. These fill layers contain concentrations of EMF-related

constituents that are above the representative range. Once below the fill layers, concentrations of

EMF-related constituents declined rapidly. While there was some evidence of minor EMF-

related effects at 17 feet (e.g., pH not above 8; zinc at marginally elevated levels-55.9 mg/kg

compared to 52.4 mg/kg for representative), it is unlikely that major effects would be observed

below this depth.

Water Treatment Ponds

A series of three lined ponds, located north of the main plant between Highway 30 and 1-86, is

used to treat noncontact cooling water, including boiler and cooling tower blowdown,

compressor coolant water, demineralizer regeneration water, aqueous laboratory wastes (i.e.,

acids, ammonia, and sodium hydroxide), and stormwater, as well as emergency overflow from

the former east overflow pond (Figure 1.2-1). Because the water treatment ponds are active,

lined units, it was not practical to sample the soil beneath the ponds to assess the possibility of

pond leakage. As an alternative, groundwater monitoring data were evaluated from wells located

upgradient and downgradient of the ponds. The evaluation of water quality from these wells is

discussed in Section 4.4.
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Former Unlined Ditch to Water Treatment Ponds

The unlined ditch connected the facility drainage system to the water treatment ponds. It

accepted the noncontact water from the facility drainage system through a pipe beneath Highway

30 as well as aqueous laboratory wastes. Water flowed from the plant through the pipe and into

the unlined ditch, eventually discharging to the water treatment ponds. (Currently, water flows

from the plant all the way to the ponds via closed pipe.)

To assess the effects of these discharges on soils beneath the unlined drainage ditch, soil samples

were collected at six locations along the ditch as shown in Figure 2.1-4. At each sampling

location, samples were collected at the bottom of the ditch and, for locations UDP01, UDP02,

UDP03, and UDP04, approximately 2 feet below the ditch bottom. The samples were analyzed

for gross alpha and gross beta activities as well as the inorganic parameters listed in Table 2.1-1.

The soil chemistry data from analyses of these samples are summarized in Table 4.2.2-5. The

Sources.

All four of the 2-foot soil samples contained concentrations of constituents above those for

representative soils. These constituents included barium (276 to 7,850 mg/kg), cadmium (6.1 to

51.3 mg/kg), chromium (138 to 1,470 mg/kg), copper (14.7 to 57.6 mg/kg), fluoride (935 to

13,10Q;mg /kg), lead (17.1 to 83.4 mg/kg), mercury (1.4 to 47.2 mg/kg), nickel (14.4 to

50.1 mg/kg), total phosphorus (7,130 to 60,500 mg/kg), vanadium (150 to 496 mg/kg), and zinc

(115 to 665 mg/kg). Gross alpha activity ranged from 38.9 ± 8.6 pCi/g to 227 ± 23.2 pCi/g.
A

Gross beta activity ranged from 31.3 ± 5.96 pCi/g to 150 ± 11.86 pCi/g.

In summary, all samples collected from the unlined ditch evidenced EMF-related effects. Since

the soils at the 2-foot depth were influenced by EMF-related constituents, additional vertical

definition of the extent of contamination was addressed in Phase n of the RI.

C
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Phase II Results for Unlined Ditch to Water Treatment Ponds. The Phase II field

investigation consisted of two parts: completion of one boring, S097B, and collection of six

sediment samples (SSODP01 through SSSODP06) and four subsurface samples (SBSODP01

through SBSODP04) at the 2-foot depth collected from the unlined ditch, located as shown in

Figure 2.1-4. The 10 ditch samples were collected to verify high mercury concentrations in

unlined ditch samples collected during the Phase I investigation. As a result, the ditch samples

were analyzed for total mercury only. The results of the analysis of the sediment samples are

discussed in the potential source section above.

While mercury concentrations were found to be lower hi the Phase n 2-foot ditch samples

compared to those in Phase I samples, the analyses did confirm the presence of mercury in the

soils at above-representative levels. The highest mercury concentration in the Phase n ditch

samples was SBSODP01, a 2-foot sample containing 7.2 mg/kg of mercury. Results are

provided in Table 4.2.2-6.

Boring S097B was advanced to a depth of 33 feet bgs (Figure 2.1-3). Soil samples were

collected at the surface and the 2-, 5-, 7-, 10-, 15-, 20-, and 25-foot depths. They were analyzed

for gross alpha and gross beta and the inorganic parameters listed in Table 2.1-1. Soils from this

boring were all gravel (a silty sandy gravel from the surface to approximately 25 feet bgs, and

alluvial gravel from 25 to 33 feet bgs). Groundwater was encountered at 25 feet bgs. Analysis

of the data from soil samples collected from these borings indicates that there is no consistent

pattern of EMF-related effects on the soils in this borehole (Table 4.2.2-28). Although several
i

constituents were found at concentrations above those for representative soils, the differences

were generally very small. For example, total phosphorus was found only in the surficial and 15-

foot samples at concentrations above representative levels (1,230 and 815 mg/kg versus the

representative level of 672 mg/kg). Zinc was above representative levels at the 15-foot horizon

(87.3 mg/kg) but at no other horizon. Fluoride was not detected above representative levels, nor
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were chromium and vanadium. There does not appear to be any ditch or EMF-related effect on

the subsurface soils in this borehole.

4.2.2.4 Simplot Facility Summary

The following summary discussion of the Simplot potential source and facility soil investigation

is divided into two parts: the first part addressing areas not subjected to a sustained hydraulic

head, and the second part addressing areas to which a sustained hydraulic head has been or is

applied. Data from both sets of areas indicate that a large portion of the main Simplot plant area

has been graded with fills. In general, these fills contain native soils mixed with EMF-related

materials. The depth of the fill layer rarely exceeds 8 feet. The fill materials themselves often

contain a number of constituents with concentrations in excess of soil representative soil levels.

The investigation of areas where there has not been a sustained hydraulic head has led to the

following observations: i \_

• When native soils are encountered beneath fill, trace metals are generally only measured
at concentrations above soil representative levels in the first several feet of native soil.

• Radioactivity as measured in terms of gross alpha and gross beta tended to follow the
same pattern as the trace metals. It is generally associated only with fills.

• : In a number of samples, total phosphorus, fluoride and sulfate exceeded representative
levels to depths below the fill/native soil interface of 10 feet or slightly more.

• Samples taken at or below road surfaces generally exhibited EMF-related effects in the
surficial horizon; very little to no effects were observed in the 2-foot horizon.

• TPH were detected in several locations near the surface and on the roads. They were not
detected at depth.

• PCBs were detected at levels below 1 mg/kg in several surficial samples. However, most
samples analyzed for PCBs did not contain any at detectable levels. PCBs were not
detected in any sample at depth.
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These observations support the general conclusion that the main plant area has widespread

surficial effects due to EMF-related activities in particular due to the use of EMF-related

materials for fill. Even so, many of the surficial soils are beneath asphalt or concrete, and, in the

absence of a sustained hydraulic head, there has been little effect on the subsurface native soils.

The investigation of areas where an artificial hydraulic head had been applied by an industrial

activity (e.g., the gypsum stacks, east overflow pond) has led to the following observations:

• Trace metal concentrations are generally below soil representative levels within 20 feet of
the source/native soil interface. In some areas where there is little to no silt horizon until
some depth (northern portions of the facility), trace metals exceed representative levels at
greater depths. Figures 4.2.2-5 and 4.2.2-6, which show cross-sections of the upper and
lower gypsum stacks, respectively, illustrate these points for cadmium, lead and
vanadium. (Cross section locations are shown on Figure 4.2.2-4.) Figures 4.2.2-7 (upper
gypsum stack) and 4.2.2-8 (lower gypsum stack) depict arsenic, chromium and copper
data. Some EMF-related constituents may be present in the soils at concentrations too
low to enable distinguishing the constituents from their naturally occurring equivalents.

• Total phosphorus, fluoride and sulfate exceeded representative levels through most, if not
all, of the soil column, in some but not all, areas with a sustained hydraulic head. Figures
4.2.2-9 and 4.2.2-10, which show cross-sections of the upper and lower gypsum stacks,
respectively, illustrate this point for fluoride and phosphorus.

4.2.3 CHARACTERIZATION OF POTENTIAL SOURCES AND FMC FACILITY SOILS

This section is organized into three major subsections. Section 4.2.3.1 describes the chemical

composition of potential source materials that are part of the industrial operations at FMC.

Sections 4.2.3.2 and 4.2.3.3 describe the chemical composition of soils sampled to assess the

nature and extent of constituents associated with potential releases from these potential sources

under present or prior plant operations. They also describe soil quality associated with the use of

facility by-products as fill or roadbed material.

The potential sources addressed in this section do not include air emissions, which are addressed

separately in RI Report Part ffl. Nevertheless, the chemical characterization of surface soils in
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this section may reflect the effects of air emissions in addition to contributions from other

sources. The effects of air emissions on soils in the vicinity of the EMF facilities are more

specifically addressed in Section 4.3.

FMC areas described in this section are subdivided into:

• Active or formerly active areas not subject to a sustained hydraulic head except from
natural precipitation (no sustained downward gradient or head due to aqueous streams

. from plant operations) (Section 4.2.3.2).

• Active or formerly active areas subject to a sustained hydraulic head from facility
activities (i.e., to a sustained downward gradient or head due to aqueous streams from
plant operations) (Section 4.2.3.3).

The rationale for this subdivision follows from an initial assumption made during the
' • . ' - ' . . ?.

development of the EMF RI/FS Work Plan that EMF-related constituents would likely be present

in higher concentrations and at greater depths in soils beneath areas to which a sustained

hydraulic head was or is applied as opposed to areas subjected only to natural precipitation.

In the Pocatello area, evaporation far exceeds precipitation. The annual mean precipitation at the

Pocatello Municipal Airport is approximately 11 inches per year, with the greatest amount

occurring from March through May. Mean evaporation is greatest in the summer, totaling

29.76 inches for the 3-month period from June through August. The annual mean evaporation at

the Pocatello airport is 61.14 inches (NOAA, 1982). Consequently, areas that are only exposed

to natural precipitation have low infiltration rates (i.e., low transport potential). This subject is
i

further developed in Section 5.

Aqueous streams from plant operations can increase infiltration above that caused by natural

precipitation. This increased infiltration in turn increases the potential for downward migration

of constituents through the unsaturated zone. Downward migration may be enhanced by the pH

of the aqueous streams which are generally acidic (low pH) and contain high solute

f
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concentrations. The extent of potential EMF-related effects was evaluated by comparing the soil

characterization data with the soil representative levels presented in Section 4.2.1 .

The overall conclusions reached in this section are generally consistent with the division of site

areas into those with and without a sustained hydraulic head. First, in the absence of a sustained

hydraulic head, EMF-related constituents were generally not measured in native soils at

concentrations in excess of soil representative levels. Second, in the presence of a sustained

hydraulic head, EMF-related constituent concentrations were generally below soil representative

levels within 20 feet of the source/native soil interface. Elevated concentrations of phosphorus,

fluoride, potassium and zinc, however, were frequently measured at greater depths.

4.2.3.1 FMC Potential Sources

To determine the potential constituents that may be released from FMC, chemical analyses were ,

performed on feedstock (ore and pond sediment from coke-washing), coproducts (ferrophos), ,,

by-products (slag), and wastewater streams (phossy water/solids, precipitator slurry, calciner ,

water/solids, and IWW ditch water/solids). Standing water and sediments hi the railroad swale

were also collected and analyzed. Information gathered from these analyses was then compared

with the chemical analyses of soil samples to determine the potential source of the constituents

found in the soils. This section of the report discusses ore, by-products, and wastestreams, with

emphasis on the general characteristics and any unique characteristic that may enable an analyst to

uniquely identify the material.

Nine FMC source areas/materials were examined during Phases I and n to ascertain the chemical

composition of then- matrices. The following general conclusions were reached:

• Phosphate ore, slag, precipitator dust, phossy water/solids, ferrophos, and calciner
water/fines contain significantly higher concentrations of various trace metals and other
constituents than do the native soils and waters.

• There are six constituents that appear in all of the solid materials that enable the source
material to be identified when it is mixed with native soils or sediments. These
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characteristic constituents are fluoride, total phosphorus, cadmium, chromium, vanadium,
and zinc. [Note: When they occur as a group, they are underlined in the following text.]

• In addition to the six characteristic constituents, each of the above materials has unique
concentrations of other constituents that allow for its identification, provided it is mixed in
a matrix (soil or sediment) in sufficient quantity. For example, a soil with ferrophos
mixed with it can be distinguished from a soil in which precipitator dust is present based
on the relative levels of arsenic, iron, or potassium.

• To a lesser extent than the solid matrices, the wastewaters associated with phossy wastes,
precipitator slurry, and calciner slurry also have enriched concentrations of various
constituents that can be used to identify them as sources. These sources can be
distinguished by the relative amount of arsenic, chloride, fluoride, total phosphorus,
potassium, sodium, and sulfate.

• The railroad swale contains identifiable constituents of phosphate ore.

• The IWW ditch sediments contains constituents identified with precipitator dust and
phosphate ore.

• The coke settling pond does not appear to have any constituents in it that could affect the
composition of the native soils.

: I . .

This subsection describes the analytical results for samples of the feedstocks, by-products, and

wastewaters, as well as the samples from the railroad swale. This information is summarized at

the end of the subsection.

FMC Phosphate Ore

One composite ore sample was taken from the FMC ore piles during the RI and analyzed for

inorganic and radiological parameters. The sample was prepared using a nitric acid digestion

method. As stated in the discussion of Simplot ore presented in Section 4.2.2, this method of

digestion is less aggressive than the hydrofluoric and perchloric acid digestion method typically

used by the phosphorus chemical industry. Consequently, the reported concentrations of various

constituents of the ore composite sample are lower than they would have been had the sample

been analyzed by the more aggressive technique.

C
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Table 4.2.3-1 presents the analytical results for the ore sample. Constituents which exceeded soil

representative levels are arsenic (14.6 mg/kg), cadmium (77.8 mg/kg), chromium (822 mg/kg),

copper (104 mg/kg), fluoride (13,200 mg/kg), nickel (126 mg/kg), total phosphorus (65,900

mg/kg), vanadium (996 mg/kg), and zinc (991 mg/kg). Duplicate samples were analyzed for

gross alpha and gross beta. Activities were greater than 200 pCi/g for gross alpha and about 100

pCi/g for gross beta (Table 4.2.3-2). A further distinguishing characteristic of the ore is its light

reddish brown color.

Slag

Six composite samples of slag were taken during the RI and tested for inorganics and radioactivity

(Table 2.1-1). The results indicated a calcium silicate base with fluoride and other impurities

(Table 4.2.3-1). Of particular interest in making native soil/slag comparisons were the following:

arsenic (not detected), cadmium (not detected to 32.4 mg/kg), calcium (255,000 to 290,000

mg/kg), chromium (172 to 290 mg/kg), fluoride (12,400 to 17,800 mg/kg), total phosphorus

(1,610 to 5,680 mg/kg), potassium (6,780 to 8,220 mg/kg), vanadium (150 to 250 mg/kg), and

zinc (36.4 to 450 mg/kg). Gross alpha activity ranged between 179 ± 22.4 pCi/g and 240 ± 37

pCi/g, and gross beta activity ranged between 74.7 ± 9.34 pCi/g and 102 ± 9.74 pCi/g) (Table

4.2.3-2). These activities are relatively high compared to natural soils and can be further utilized

to identify a material that contains slag. Uranium-238 was detected in the slag samples, but

lead-210 was not (Table 4.2.3-2). A further characteristic of slag is its dull gray color. Note the

presence of the six characteristic constituents (underlined).
i

Ferrophos

Three ferrophos composite samples collected during the RI were analyzed for inorganics and

radioactivity (Table 2.1-1). Ferrophos, as analyzed by nonstandard EPA methods, was

approximately 50 to 60 percent iron, 25 to 30 percent total phosphorus. 4 to 5.5 percent vanadium.

3.5 to 4.5 percent chromium. 0.5 to 4.5 percent silicate, plus impurities (Table 4.2.3-1). The

EMFdoeiVftnn RlAxASecUJJoc 4.2-87 EMFRI report
September 1995



c
EMF Remedial Investigation, Part II - Surface and Subsurface Characterizations

material has a slight gloss when first produced but oxidizes to a dull light gray with time. Note

the presence of three of the six characteristic constituents (underlined).

The results reported by the laboratory utilizing standard EPA methods (Table 4.2.3-1) indicated

an iron, chromium-, and vanadium-rich material with noticeably (compared to native soils) high

levels of copper (4. .04 to 851 mg/kg), molybdenum (90.6 to 151 mg/kg), and nickel (535 to 1,150

mg/kg). Leachable (by nitric acid digestion) quantities of total phosphorus and potassium were

relatively low (1,070 mg/kg and 603 mg/kg, respectively). Gross alpha activities were high

compared with soils but low compared with slag (24.8 ± 11.98 pCi/g to 70.4 ± 32.8 pCi/g) (Table

4.2.3-2). Gross beta activities ranged from 22.5 ± 8.46 pCi/g to 55.4 ± 15.12 pCi/g.

Phossy Water and Solids

A composite sample of a phossy wastewater stream was taken during the RI. The results are

displayed in Table 4.2.3-3. Of interest were the levels of the following trace metals: arsenic '/F~~"
- ' • . . . - • . s L

(0.145 mg/1), cadmium (0.023 mg/1), chromium (0.41 mg/1), vanadium (0.37 mg/1), and zinc

(41.8 mg/1). Potassium (2,890 mg/1), total phosphorus (1,370 mg/1), and fluoride (436 mg/1) were

also detected. Because this sample was not filtered, the results represent both dissolved-phase and

solid-phase constituents. Note the presence of all six characteristic constituents (underlined).
• '•

Composite sediment samples were also collected from four phossy wastewater ponds (8S, 1 IS,

12S, and 15S). The results of analyses of these samples are presented in Table 4.2.3-1. There

were a number of enriched trace metals and other constituents. Those trace metals and other

constituents of interest included arsenic (20.4 to 256 mg/kg), cadmium (1,100 to 2,040 mg/kg),

chromium (71.6 to 133 mg/kg), copper (41.7 to 74.9 mg/kg), fluoride (8,600 to 17,100 mg/kg),

lead (185 to 386 mg/kg), total phosphorus (21,300 to 28,000 mg/kg), potassium (7,910 to

20,100 mg/kg), selenium (10.8 to 49.6 mg/kg), silver (106 to 199 mg/kg), vanadium (42.9 to

93.4 mg/kg), and zinc (10,400 to 26,600 mg/kg). Note the enriched presence of all six

characteristic constituents (underlined). The pH at which these solids exist within the ponds is in

G
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the acidic range (less than 5.5). It is doubtful that they would be soluble in a higher pH

environment. Phossy solids are gray to dark gray in color.

Comparison of the concentrations found in the pond sediment versus those detected in the

wastestream indicated that the values found in the wastewater were probably contributed by

constituents present in the solid phase, rather than in the dissolved phase.

Gross alpha and gross beta activities for phossy wastewater indicated enriched levels of gross beta

(Table 4.2.3-3). The levels detected for one composite were 21.8 ± 26.2 pCi/l for gross alpha and

2,420 ± 37.1 pCi/l for gross beta. While a portion of the gross beta can be attributed to the

presence of naturally occurring potassium-40 in the potassium-rich wastewater, there were other

unidentified beta emitters contributing to this total. Radium-226 was also detected at 1.9

± 0.56 pCi/l.

The gross alpha and gross beta activities in the sediment samples were enriched (Table 4.2.3-2).

Gross alpha values ranged from 71.1 ± 21.6 pCi/g to 289 ± 39.8 pCi/g. Gross beta ranged from
't.

254 ± 26.2 pCi/g to 783 ± 44.4 pCi/g. Lead-210 was also analyzed in these samples and the range

detected was from 204 ± 53.8 pCi/g to 465 ±117 pCi/g. Uranium-238 was not detected.

Precipitator Slurry

A composite sample of precipitator slurry was taken from the pipeline transporting slurry to Pond

8E. The sample was not filtered and contained a considerable amount of suspended solids. The

concentrations detected of note were cadmium (1.66 mg/1), chromium (2.03 mg/1), fluoride (1,510

mg/1), mercury (0.00027 mg/1), nickel (2.45 mg/1), total phosphorus (7,680 mg/1), potassium

(9,890 mg/1), silver (2.45 mg/l), and zinc (5,210 mg/1). Full analytical results are presented in

Table 4.2.3-3. Note the presence of five of the six characteristic constituents (underlined).

A composite sample of sediments from Pond 9E was collected during Phase I and analyzed for

inorganics and radioactivity (Table 2.1-1). As can be seen in Table 4.2.3-1, the sample was
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enriched in all trace metals that are associated with the ore, with some being at greatly increased

concentrations. Of particular note were the concentrations of cadmium (2.410 mg/kg), fluoride

(16,100 mg/kg), lead (338 mg/kg), total phosphorus (33,500 mg/kg), selenium (45.3 mg/kg),

silver (218 mg/kg), vanadium (169 mg/kg), and zinc (21,400 mg/kg). Precipitator slurry is dark

gray to black in color.

In Pond 8E wastewater, gross alpha and gross beta activities were elevated relative to

representative groundwater values (Table 4.2.3-3). The values detected were 668 ± 122 pCi/1 and

6,480 ±136 pCi/1, respectively. While radium-228 was not detected, radium-226 was present at

103 ± 4.48 pCi/1. No other radionuclides were analyzed.

The sediments from Pond 9E contained 120 ± 26 pCi/g of gross alpha and 579 ± 33.4 pCi/g of

gross beta (Table 4.2.3-2). Unlike the phossy waste, no lead-210 was detected in the precipitator

slurry sediments. The uranium-238 activity was 8.36 ± 5.32 pCi/g.

Calciner Pond Wastewater and Sediment

In 1987, FMC changed the operation of its calciner unit to enable recycling of the scrubber water.

This change in process also changed the composition of the wastewater by concentrating the

dissolved solids. Wastewater released from the former, unlined calciner ponds would have had a

composition somewhat different than that now found in die double-lined ponds. The available

chemical composition (FMC, 1993) of die scrubber water in 1987 before the change was fully

implemented indicates that die following constituents were present: fluoride (148 to 964 mg/l),

chloride (149 to 1,175 mg/l), orthophosphate (140 to 4,300 mg/l), sulfate (250 to 1,250 mg/l), and

cadmium (656 to 5,268 mg/l). These values are somewhat different from those detected in

samples collected from the calciner ponds during die period of die RI (Table 4.2.3-3). In diese

more recent samples, the following constituents were detected: fluoride (134 mg/l), chloride

(3,750 mg/l), orthophosphate (3,930 mg/l), sulfate (19,800 mg/l), cadmium (0.818 mg/l), arsenic

(4 mg/l). total phosphorus (5,340 mg/l), potassium (19,330 mg/l), selenium (2.785 mg/l),

vanadium (1.14 mg/n. and zinc (10.13 mg/l).
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Calciner pond sediments, as shown both in a sample collected from an active pond (Table 4.2.3-1)

and from samples of the sludges removed from the ponds for storage to the south of the ponds

near borings F050B and F051B (Table 4.2.3-3), were enriched with a variety of constituents. Of

special note for identification and evaluation purposes were cadmium (426 mg/kg), calcium

(284,000 mg/kg), chromium (531 mg/kg), fluoride (191,000 mg/kg), total phosphorus (91,000

mg/kg), potassium (79,800 mg/kg), selenium (3.8 mg/kg), sodium (20,300 mg/kg), vanadium (607

mg/kg). and zinc (6,000 mg/kg) in the sediment sample from an active calciner pond. The

characteristic constituents are underlined. In the samples of the calciner sludges, selenium values

ranged from 0.94 to 47.5 mg/kg. The selenium concentration in the pond sediment sample was

less than the levels of selenium present in calciner sediment found in the calciner sediment storage

areas. Calciner sludges have a reddish gray to reddish brown color, depending upon the amount

of weathering that has occurred.

Gross alpha was detected at 225 ± 33.6 pCi/g and gross beta at 111 ± 10.88 pCi/g in the active

pond sediment sample. The latter value is considerably less than the activity found in the liquid

sample. Given the amount of potassium in the sample, the gross beta value reported here is

probably understated. Neither lead-210 nor uranium-238 was detected in the sediment sample.

IWW Ditch Water

The IWW Ditch conveys noncontact cooling water to the FMC outfall at the Portneuf River.

Groundwater extracted by FMC production well FMC-3 is used to supply water to the IWW

system. Samples from monitoring well 125, which is near production well FMC-3 and is not

affected by EMF releases, are characteristic of the water used for noncontact cooling. (See .

Section 4.4 for monitoring well 125 water quality data.)

A grab sample of IWW ditch water was taken during Phase I and analyzed for inorganics and

radiological parameters (Table 2.1-2). The results of these analyses indicated that the ditch water

contained a number of constituents above representative groundwater and upstream river water

concentrations (Table 4.2.3-3). These constituents included arsenic (1.76 mg/1), cadmium
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(0.034 mg/1), copper (0.163 mg/1), fluoride (61.6 mg/1). total phosphorus (2,590 mg/1), potassium

(7,470 mg/1), selenium (4.2 mg/1), sulfate (8,400 mg/1), and zinc (5.25 mg/1). Note the presence of

four of the six characteristic constituents (underlined).

Gross alpha and gross beta activities were both elevated in the Phase I water sample (155 ± 95.9

pCi/1 and 6,890 ± 145 pCi/1).

Phase II Results for IWW Ditch Water. During Phase II, 14 time-composite samples

were collected from the ditch water over a 2-week period; the six samples obtained during the

three highest periods of flow and the three lowest periods of flow were sent to the laboratory for

analyses. The results of these analyses indicate a significantly different water quality than that

found in the ditch in Phase. For the most part, all six samples had the same water quality as that

found in monitoring well 125. Gross alpha activities in the Phase II samples were either not

detected (2 pCi/1) or were within the representative groundwater levels. Gross beta activities were : /"

also low. However, there was one sampling event in Phase n (July 29,1993-sample IWG) where

radium-228 was detected at 6.5 ± 0.8 pCi/1.

FMC conducted an IWW ditch study to investigate the differences in water quality between the

Phase I and Phase n IWW ditch water samples. The findings of the study are provided in

Appendix L. The study indicates that the time composite samples collected during Phase II are

more representative of ditch water quality than the sample collected in Phase I.

IWW Ditch Sediment

Six sediments samples were taken along the length of the IWW ditch during Phase I (Figure

2.1-2) and analyzed for inorganics and radioactivity. The composition of the soil matrix among

these samples was varied, as seen by the range in calcium concentrations (72,800 to 161,000

mg/kg) (Table 4.2.3-3). All six samples contained above-representative levels of a number of

constituents related to EMF industrial activities. Using the characteristic constituent scheme

presented in the summary above, it appears that the soil matrices contained varying percentages of
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precipitator dust and ore. The presence of ore in the ditch sediments was not unexpected because

the ditch runs immediately to the east of the FMC ore piles. The presence of precipitator dust was

unexpected because the IWW wastewater consists of groundwater used for noncontact cooling.

However, as will be described in the sediments section of this report (Section 4.5), microscopic

analysis of thin sections made from river sediments taken at the mouth of the ditch, as compared

with samples of ore, slag, and precipitator dust, indicated that the matrix contained ore and

precipitator dust.

Gross alpha and gross beta levels were also obtained for the ditch sediments (Table 4.2.3-3). As

would be expected for materials that contain ore and precipitator dust, both gross alpha and gross

beta activities were enriched. The range for gross alpha was 116 ± 16.72 pCi/g to 299 ± 32.8

pCi/g. The range for gross beta was 73.4 ± 7.98 pCi/g to 134 ± 19.44 pCi/g.

^ Railroad Swale

One sample of standing water in the railroad swale was analyzed for inorganics and

radionuclides. Because the aluminum concentration found in this sample was elevated

(9.83 mg/1), it is likely that the parameters found in the water are more reflective of suspended

sediments than the dissolved fraction. Compared with surface water or representative

groundwater concentrations, this sample contained elevated levels of a number of EMF-related

constituents. These constituents included cadmium (0.152 mg/1), copper (0.139 mg/1), fluoride

(4.2 mg/1), total phosphorus (21.3 mg/1), vanadium (0.77 mg/1), and zinc (1.58 mg/1) (Table

4.2.3-3). Note the presence of five of the six characteristic constituents (underlined).

Analysis of a sediment sample collected from the bottom of the swale revealed a number of

constituents whose concentrations were above those found in representative soils (Table 4.2.3-3).

An examination of the individual constituent concentrations and their relative abundance

indicates that this sample contained a substantial amount of ore. This is not surprising given that

the swale is approximately 500 feet from the ore piles and ore handling facilities.
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Gross alpha (155 ± 25.6 pCi/g) and gross beta (72 ± 8.94 pCi/g) activities were above their

representative levels in soils (Table 4.2.3-3). This is not unexpected if the swale sediment

sample contains an ore fraction. In the ore sample, the ratio of gross alpha to gross beta was

about 2 to 1; the same ratio was found in the swale sediment.

Coke Settling Pond

A sediment sample was collected during Phase I from the concrete-lined coke settling pond

(Figure 2.1-2). This sample was tested for inorganics and radioactivity (Table 2.1-1). The

results indicate a mineral-poor matrix with only cadmium (2.6 mg/kg), molybdenum (3.6 mg/kg),

orthophosphate (15.9 mg/kg), and zinc (67.4 mg/kg) slightly above -soil representative levels

(Table 4.2.3-3).

No detectable levels of gross alpha or gross beta were found in the coke-settling pond sediment

sample (Table 4.2.3-2). ^

FMC Potential Source Summary

In general, the ore processing operations concentrate or disperse ore-related constituents in

relatively unique ways. The primary constituents found in ore-related coproducts, by-products or

wastes are total phosphorus, fluoride, cadmium, chromium, vanadium, and zinc.

There are other trace metals and cations that allow individual source materials to be identified.

The following list presents distinguishing characteristics for each of the examined materials. The

constituents which appear in boldface type are the most distinguishing characteristics. Figures

4.2.3-1 through 4.2.3-3 present the following characteristics in graphic form.

• Ore:

— Greater than 60,000 mg/kg total phosphorus

— Greater than 500 mg/kg chromium, vanadium, and zinc

— Greater than 10 mg/kg arsenic ,^~
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— Greater than 200,000 mg/kg calcium

— Greater than 10,000 mg/kg fluoride

— Greater than 200 pCi/g gross alpha

— Approximately 400 pCi/g gross beta

Slag:

— Greater than 200,000 mg/kg calcium

— Less than 10 mg/kg lead and arsenic

— Up to 500 mg/kg vanadium and zinc

— Greater than 6,000 mg/kg potassium

— Greater than 10,000 mg/kg fluoride

— Between 180 and 240 pCi/g gross alpha

— Between 75 and 100 pCi/g gross beta

Ferrophos:

— Greater than 2,000 mg/kg vanadium and chromium

— Greater than 30,000 mg/kg iron

— Less than 10 mg/kg arsenic and lead

— Greater than 50 mg/kg molybdenum

— Greater than 500 mg/kg nickel

— Less than 2,000 mg/kg total phosphorus and potassium

— Less than 70 pCi/g gross alpha

— Less than 55 pCi/g gross beta

Phossy solids.

— Greater than 20,000 mg/kg zinc

— Greater than 1,500 mg/kg cadmium

— Greater than 200 pCi/g lead-210
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— Less than 100 mg/kg vanadium and silver

— Greater than 15,000 mg/kg potassium

— Greater than 20,000 mg/kg total phosphorus

. — Greater than 20 mg/kg arsenic

— Greater than 200 mg/kg lead

— Between 70 and 300 pCi/g gross alpha

— Between 250 and 770 pCi/g gross beta

• Precipitator slurry/dust:

— Greater than 10,000 mg/kg zinc

— Greater than 100 mg/kg silver

— Greater than 10,000 mg/kg potassium

— Nolead-210

— Greater than 200 mg/kg arsenic

— Greater than 20,000 mg/kg total phosphorus

— Approximately 2,410 mg/kg cadmium

— Approximately 120 pCi/g gross alpha

— Approximately 580 pCi/g gross beta

• Calciner pond sediments

— Greater than 100,000 mg/kg fluoride and calcium

— Greater than 20,000 mg/kg potassium

— Up to 800 mg/kg selenium

— Greater than 15,000 mg/kg total phosphorus and sodium

— Greater than 2,000 mg/kg zinc

— Greater than 600 mg/kg vanadium

— Greater than 300 mg/kg cadmium

— Greater than 20 mg/kg silver

— Approximately 225 pCi/g gross alpha
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Section 4 Nature and Extent of Constituents of Potential Concern

— Approximately 110 pCi/g gross beta

— No lead-210 or uranium-238

4.2.3.2 FMC Facility Soils — Areas without Sustained Hydraulic Head

This section discusses the results of the RI Phase I and Phase n soil investigation for areas

without sustained hydraulic head. Where appropriate, results from the 1990 FMC Facility

Assessment (FFA) are also included. Areas without sustained hydraulic heads include: the PCB

storage shed; phossy waste/precipitator slurry pipeline cleanout areas; FMC septic drainfields;

tree-line area adjacent to former Pond 7S; long-term phosphorus storage area; railcar

loading/unloading area; secondary condenser area; former transformer salvage area; Bannock

Paving Company area; chemical laboratory drain pit; paved area north of the furnace building;

area west of the mobile shop; phos dock area; shale ore handling area; roads; waste oil storage

area; 9S storage area; active landfill; and 8S recovery process. The locations of soil borings

associated with each of these areas are shown on Figure 2.1-1.

Former PCB Storage Shed

The PCB storage shed was a concrete structure formerly used to store drums of transformer oil

that contain concentrations of PCBs in excess of 50 mg/kg. Three borings (F043B, F044B, and

F045B) were advanced in the former PCB storage shed area (Figure 2.1-1). Five soil samples

were taken at approximately 2.5-foot intervals in each borehole and tested for inorganic

parameters and PCBs. The EPA-approved work plan indicated that the first sample in each

borehole should be taken just below the fill and native soil interface. Hence, no samples were

taken at the surface in this area.

The first sample at boring F043B was obtained at a depth of 17 feet in a dark, yellowish brown

silt; the overlying material. Examination of the analytical data indicates concentrations of several

constituents above representative levels in the first 5 feet below the fill/native soil interface (Table

4.2.3-5). These constituents included barium (223 mg/kg at 17 feet) and one (71 mg/kg and

55.6 mg/kg at 17 feet and 19.5 feet, respectively). Mercury was above representative levels in
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the 22-foot sample (0.79 mg/kg), and sodium concentrations increased with depth to

above-representative levels (1,000 to 1,550 mg/kg). The mercury value appears to be isolated

and is likely to be a laboratory artifact. While there were several constituents above

representative levels at the interface, there did not appear to be any penetration into the

subsurface of the trace metals, nor were the characteristic constituents of the site present at

above-representative levels.

Radioactivity levels in F043B were generally within representative levels (Table 4.2.3-6). The

one exception was gross alpha (25.3 ± 10.76 pCi/g) in the 27-foot soil horizon. This is just above

representative levels (24.7 pCi/g). Given the high uncertainty value, this sample may be within

the representative level range.

The first sample at boring F044B was collected at 2 feet in a very dark grayish brown silt. This

color pattern was in the next two samples (4.5 feet and 7 feet). Surficial soils having a grayish

hue were generally linked with fill materials. This link was confirmed by the analytical data for

these three samples (Table 4.2.3-5). Thus, the samples collected at 2,4.5, and 7 feet are fill

material and not native soils. All contained significantly elevated concentrations of trace metals,

calcium, fluoride, and total phosphorus. For example, high values for the FMC characteristic

constituents were 229 mg/kg of cadmium. 834 mg/kg of chromium. 19,800 mg/kg of fluoride.

84,000 mg/kg of total phosphorus. 881 mg/kg of vanadium, and 1,610 mg/kg of zinc. However,

the 9.5- and 12-foot samples were yellowish brown silts, which is typical of native soils. In these

horizons, the trace metal levels fell to representative levels (except zinc, which was slightly above

the representative level [60.9 mg/kg]), and fluoride and total phosphorus, which were close to

representative levels (630 and 1,400 mg/kg, respectively). This abrupt break in concentration

levels indicates that there was little or no subsurface migration of these constituents from the fill

into the natural soils.

Both gross alpha and gross beta readings were above representative levels for the first three

sample horizons in boring F044B (Table 4.2.3-6). The 9.5-foot sample also contained ((

EMF Rl report 4.2-98 EMFdoe*FonnJUjJortSce«4JJoc

September 1993



Section 4 Nature and Extent of Constituents of Potential Concern

above-representative levels of gross alpha (81.6 ± 23.4 pCi/g) and gross beta (45 ± 10.1 pCi/g).

This indicates that there has been some radionuclide migration into the native soils. However, the

depth of migration was limited, because soil samples taken at 12 feet (19.9 ± 10.72 pCi/g for

gross alpha and 26.1 ± 8.34 pCi/g for gross beta) were within representative levels.

The first sample in boring F045B was taken at 3 feet. Further samples were collected at 5.5, 8,

10.5, and 13 feet below the ground surface. However, while the entire sampled column was a

yellowish brown silt, it was also a fill, as seen by examination of the chemical analysis data.

Concentrations of boron, cadmium, potassium, total phosphorus, and zinc fluctuated above

representative levels for much of the sample intervals (Table 4.2.3-5). By the 10.5-foot horizon,

all constituents were close to representative levels and at 13.5 feet were below representative

levels. The area sampled by this boring appeared to be a mixture of predominantly native silts

with some EMF-related by-product. The observed distribution of constituents indicated

mechanical mixing rather than leaching, which would have resulted in a more linear, vertical

gradient.

Gross alpha activities were within the representative level (Table 4.2.3-6) for the 3-, 5.5-, and

10.5-foot horizons. They were well below the representative level in the 13-foot sample. Gross

beta activity was slightly above the representative level in the 5.5-foot soil horizon (32.6 ± 5.2

pCi/g) but below the representative level in all others.

The PCB Aroclor 1260 was detected in boring F044 at 2 feet (0.58 mg/kg), 4.5 feet (0.03 mg/kg),

and 7 feet (0.01 mg/kg). All three samples were taken in fill. No other soil samples tested for

PCBs had detectable quantities (at a 0.65 mg/kg detection level). Hence, there did not appear to

have been any movement of PCBs into the native subsurface soil.

Summary - Former PCB Storage Shed. Fill was found in all three boreholes. It ranged

from 7.5 feet to 17 feet deep. All three fills sampled at this location showed some facility effects.

Native soils sampled beneath the fills indicated that little to no migration of trace metals.
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radionuclides, or other inorganics had occurred. Low levels of PCBs were detected in three of 15

soil samples taken in the subsurface at the former PCB storage shed. The three affected samples

were in fill. There was no evidence of movement into the native soils below the fill.

Phossy Waste/Precipitator Slurry Pipeline Cleanout Areas

As was discussed in Sections 1 and 2, the pipelines leading from the production area to the

surface impoundments in the western portion of the facility require periodic maintenance. To

assess whether previous maintenance activities might have led to releases of small amounts of

waste-related materials to the ground in the vicinity of maintenance access ports, ten areas were

selected for investigation. As with the former PCB storage shed investigation, the intent was to

advance borings into the first native soil encountered and take two samples. Soil samples were

tested for inorganics and radioactivity (Table 2.1-1).

As discussed above, precipitator slurry and phossy water/solids were elevated in cadmium,

copper, lead, silver, and zinc, and also contained other FMC-related trace metals and inorganics.

These data were used in the analysis described below to determine if there was any effect from

releases of precipitator slurry or phossy water/solids.

Boring F070B was located just to the north of Pond 8E (Figure 2.1-1). Two samples were taken

at depths of 3 and 5 feet below ground surface. The materials sampled were a brown and brown-

tan silt. Native silts in this area and at those depths would be expected to be yellowish brown.

Therefore, it is likely that the materials sampled were a mixture of fill and native soils. This is

borne out by the chemistry results of the two samples (Table 4.2.3-7). The following constituent

concentrations were above representative levels: cadmium (1.9 to 8.3 mg/kg); fluoride (720 to

1,090 me/kg): total phosphorus (1,030 to 2,020 mg/kg); and zinc (88.8 to 209 mg/kg). The lower

values were all from the 5-foot horizon. Gross alpha was above the representative level in both

samples (high of 31.9 ± 18.28 pCi/g in the 5-foot horizon) (Table 4.2.3-6). Gross beta was also

above the representative level in the 5-foot sample. However, all of the radiologic analyses had

relatively high uncertainty levels, and given the relative degree of elevation of the inorganic
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parameters, it is likely that the reported radioactivity readings are biased high. A suite of

constituents characteristic of precipitator slurry or phossy water/solids was not apparent at this

location. Depth of facility effects was not determined at this boring.

Two samples were taken from boring F071B at depths of 5 and 7 feet below ground surface.

Boring F071B is located just to the east of the mobile shop (Figure 2.1-1). The materials sampled

were brown silt with a trace of slag and a gray gravelly silt. Native silts in this area and at those

depths should be yellowish brown. Therefore, it is likely that the material sampled was primarily

fill. However, the enrichment in these samples of FMC-related parameters was relatively low

(Table 4.2.3-7). The following constituent concentrations were above representative levels:

boron (20.6 mg/kg at 5 feet); cadmium (2.3 mg/kg at 5 feet); fluoride (750 mg/kg at 5 feet);

mercury (0.4 mg/kg at 5 feet); total phosphorus (1,140 to 1,700 mg/kg at 7 and 5 feet,

respectively); and zinc (58.2 to 85 mg/kg at 7 and 5 feet, respectively). Both gross alpha and

gross beta were within representative levels (Table 4.2.3-6). A suite of constituents characteristic

of precipitator slurry or phossy water/solids was not apparent in these samples. While the vertical

extent of EMF-related effects was not determined at this boring, it appeared to decline with depth.

Boring F072B was sampled at two depths (8 and 10 feet). Slag fill was encountered above 8 feet.

The borehole is located to the south of F071B (Figure 2.1-1). The samples were brown silt with a

trace of slag and brown silt. Neither of these samples was from native soils. The analytical

results indicated some EMF-related effects (Table 4.2.3-7). Concentrations of constituents above

representative levels included boron (21.2 mg/kg at 8 feet); cadmium (4.1 mg/kg at 8 feet);

chromium (43.5 mg/kg at 8 feet); fluoride (840 to 2,450 mg/kg at 10 and 8 feet, respectively);

total phosphorus (1,020 to 1,150 mg/kg at 8 and 10 feet, respectively); and zinc (71.3 to 199

mg/kg at 10 and 8 feet, respectively). Both gross alpha (33.3 ± 11.52 pCi/g) and gross beta (33.7

± 7.36 pCi/g) were above representative levels in the 8-foot sample (Table 4.2.3-6). A suite of

constituents characteristic of precipitator slurry or phossy water/solids was not apparent at the
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depths sampled at this location. While the vertical extent of EMF effects was not determined at

this boring, it appeared to decline with depth.

Boring F073B was located approximately 300 feet to the west of boring F072B. It was sampled

at two depths (14 and 16 feet). Slag fill was encountered above these depths. The top 3 inches of

the 14-foot sample was a brown silt mixed with slag, whereas the remainder of the sample was a

brown silt. The analytical results indicated some EMF effect (Table 4.2.3-7) in the upper sample

that contained the slag; constituent concentrations above representative levels included cadmium

(11.6 mg/kg); fluoride (740 mg/kg); total phosphorus (2,620 mg/kg); and zinc (316 mg/kg).

Constituents at the 16-foot horizon were within representative levels with the exception of

antimony (19.6 mg/kg); mercury (0.44 mg/kg), which was not detected in the 14-foot sample;

orthophosphate (416 mg/kg); and total phosphorus (2,160 mg/kg). While the vertical extent of

facility-related effects with respect to total phosphorus was not determined, elevated levels of the

remaining constituents appeared to be confined to the 14-foot level or above. Gross alpha and C )

gross beta were below representative levels in both soil samples (Table 4.2.3-6). A suite of

constituent concentrations characteristic of precipitator slurry or phossy water/solids was not

apparent at the depths sampled at this location.

Boring F074B was located just south of boring F073B (Figure 2.1-1). It was also sampled at two

depths (10 and 12 feet). Slag fill was encountered above these depths. The textures of the two

samples were gravel/slag fill and brown silt, respectively. The analytical results confirmed the

presence of slag in the top sample and showed some EMF-related effects in the lower sample

(Table 4.2.3-7). Constituents at above-representative levels for the slag/gravel sample included

cadmium (32.3 mg/kg); fluoride (2,690 mg/kg); lead (84.5 mg/kg); mercury (0.33 mg/kg); total

phosphorus (12,000 mg/kg); vanadium (52.9 mg/kg); and zinc (3,750 mg/kg). As is true with

most slag/natural soil interfaces, there was little evidence of downward migration of trace metals.

With the exception of boron (20.5 mg/kg) and zinc (59.4 rag/kg), which were just their respective

representative levels, all other trace metals were at or below representative levels in the silt The ^.o
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only other constituents found at above-representative levels in the lower sample were

orthophosphate (575 mg/kg), and total phosphorus (2,320 mg/kg). A suite of constituents

characteristic of precipitator slurry or phossy water/solids was not apparent at this location.

Gross alpha activity was above the representative level in the 12-foot sample taken in boring

F074B (71.8 ± 16.04 pCi/g) (Table 4.2.3-6). Gross beta was also above the representative level

for the 12-foot sample (77.8 ± 10.2 pCi/g). They were both reported as being below

representative levels in the 10-foot sample. At the EMF facilities, radioactivity levels should be

proportional to the degree of enrichment of other EMF-related constituents. In other words, a soil

affected by EMF-related inorganics, such as found at 10 feet in F074B, should also contain

enriched levels of radionuclides. Since this does not appear to be the case here, there is strong

reason to believe the sample results were switched.

Boring F075B was approximately 200 feet southeast of boring F074B. It was sampled at two
. • "? " - • • • . (. ,s

depths (5 and 7 feet). Slag fill was encountered above these depths. The samples were brown silt

with a trace of gravel. The analytical results indicate that these samples were not affected by

facility activities.(Table 4.2.3-7). While the concentration of zinc in the upper sample (65 mg/kg)

was above its representative level (52.8 mg/kg), other constituents characteristic of precipitation

slurry and phossy water (e.g., elemental cadmium or potassium) were not elevated above

representative levels. This suggests that EMF effects at this boring extended only to the depth of

the overlying slag.

Gross alpha was above the representative range in the sample taken at 7 feet ( 31.1 ± 17.56 pCi/g)

(Table 4.2.3-6). Gross beta was below the representative level in both samples. The gross alpha

measurements had a relatively high uncertainty level. Given the absence of enrichment of the

inorganic parameters, it is likely that the reported radioactivity is biased high.

Two samples were taken at boring F076B (15 and 17 feet). Slag fill was encountered above these

depths. Both samples were brown silt. This boring was located approximately 300 feet west of
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F075B. The soil in the upper sample contained levels of constituents within representative levels

(Table 4.2.3-7), with the exception of boron (23.1 mg/kg), orthophosphate (353 mg/kg),

potassium (7400 mg/kg), and total phosphorus (1,470 mg/kg). The lower sample also indicated

EMF-related effects. Constituent concentrations found at above-representative levels in the

deeper sample included boron (26.1 mg/kg); cadmium (3.3 mg/kg); fluoride (820 mg/kg); total

phosphorus (4,760 mg/kg); and zinc (139 mg/kg). The analytical results indicated the potential

for mechanical mixing (i.e., these two samples are fill, not native soils). A leaching migration

pattern from overlying materials should leave some evidence of the metals in the upper sample.

This did not appear to be the case. Gross alpha levels were higher in the upper sample than in the

lower (Table 4.2.3-6).

Boring F077B was located approximately 100 feet to the northeast of F076B (Figure 2.1-1). It

was sampled at two horizons (5 and 14 feet). Slag fill was encountered above 5 feet. The

that the gravels described in the boring log were slag; the analytical results support the presence

of slag in both samples (Table 4.2.3-7). Slag is a calcium silicate that is also rich in fluoride with

impurities. The very high value of calcium detected in this sample (196,000 mg/kg) coupled with

the relatively high fluoride value (12,600 mg/kg) indicated a high percentage of slag matrix.

Other constituent concentrations found at above-representative levels for the 5- and 14-foot

samples included the typical suite of EMF-related elements: cadmium (14.2 and 98.2 mg/kg,

respectively); chromium (124 and 208 mg/kg, respectively); fluoride (12,600 and 2,660 mg/kg,

respectively); lead (106 mg/kg in the 14-foot horizon); total phosphorus (5,840 and 9,960 mg/kg,

respectively); vanadium (114 and 211 mg/kg, respectively); and zinc (302 and 5,080 mg/kg,

respectively). In general, the 14-foot sample contained higher concentrations of EMF-related

elements than did the 5-foot sample. The suite of constituents in the lower sample indicates the

presence of more than slag. The elevated levels of zinc, nickel (48.2 mg/kg), silver (32.4 mg/kg),

and lead suggest the presence of phossy water/solids or precipitator slurry components.

O
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Boring F078B, just to the west of Pond 8S, was also sampled at two depths (25 and 27 feet). Slag

fill was encountered above 25 feet. The samples were tan silt and brown silt. The following

constituents were present above representative levels: fluoride (800 mg/kg), mercury (0.63

mg/kg), orthophosphate (20.2 mg/kg), and total phosphorus (1,140 mg/kg) at the 25-foot horizon,

and total phosphorus (1140 mg/kg) alone at the 27-foot (Table 4.2.3-7). Gross alpha and gross

beta were within representative levels for both sample horizons (Table 4.2.3-6). Parameters

directly traceable to precipitator slurry or phossy water/solids were not apparent at this location.

Boring F079B was located to the north of the 8S recovery process (Figure 2.1-1). This boring

was located in the area of former Pond 6S. It was sampled at 5 and 7 feet below the ground

surface. Slag fill was encountered above 5 feet The samples were red-brown clayey silt and

red-brown silt, which are not naturally occurring colors in FMC near-surface soils. The analytical

results indicated a potential precipitator slurry or phossy water/solids effect in both soil samples ',

(Table 4.2.3-7). This indication was given by the elevated levels of boron (18.8 and 35.4 mg/kg, ..
. • • • , • • . • • • > , • ~ . . . .

respectively); cadmium (121 and 231 mg/kg, respectively); copper (20.9 mg/kg at the 7-foot -,-

horizon); fluoride (1,730 and 3,650 mg/kg, respectively); lead (28.8 and 84.1 mg/kg,

respectively); silver (5.8 and 25.3 mg/kg, respectively); and zinc (1,960 and 6,960 mg/kg,

respectively) and relatively low levels of calcium. Both the 5-foot and the 7-foot samples

contained above-representative levels of gross alpha and gross beta (Table 4.2.3-6). There were a

number of other parameters also above representative levels, as shown in Table 4.2.3-7.

However, precipitator slurry and/or phossy water solids are generally not reddish in color, so there

is the possibility that this was another EMF-related material. Since the 7-foot sample was affected

and contained elements at higher concentrations than those found in the 5-foot sample, the

vertical extent of the impact was not determined at this location.

Summary - Phossy Waste/PrecipUator Slurry Pipeline Cleanout Areas. Ten locations

along the pipelines leading from the plant to the surface impoundments that carry phossy

water/solids and precipitator slurry were sampled to investigate the presence of releases from
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these two potential sources. Two locations (borings F077B and F079B) were found to have

evidence of releases associated with pipeline operations. The vertical extent of the impact was

not determined during Phase I or Phase n. However, neither location was sampled at a substantial

depth (greater than 10 feet) into the naturally occurring soils.

Effects related to other site activities, such as mechanical placement of fill, were evident in most

of the locations sampled. The depth of visually recognizable fill, which generally contained slag

and other EMF-related materials, varied considerably (3 to 25 feet) across the locations sampled.

For the most part, when native subsurface soils were sampled, EMF-related parameters did not

appear to have migrated into them from the overlying fill.

Septic Drainfields

Four locations (F046B, F047B, F048B, and F049B) were sampled in the area of the septic

drainfields east of the facility main gate. This area is irrigated with water reclaimed from the

IWW system. Each boring was advanced to between 10 and 11 feet, and three to five soil samples

were taken at each location. The samples were analyzed for the normal suite of inorganic

parameters plus gross alpha and gross beta (Table 2.1-1).

Three soil samples were collected at depths of 0,7.5, and 10 feet at boring F046B (Figure 2.1-1).

The three samples were topsoil (fill), slag gravel, and dark yellowish brown silt, respectively. The

uppermost sample contained slightly elevated concentrations of fluoride (640 mg/kg), nickel (17

mg/kg), total phosphorus (844 mg/kg), potassium (4,290 mg/kg), sodium (939 mg/kg), and zinc

(59.2 mg/kg) (Table 4.2.3-8). The fill sample taken at the 7.5-foot horizon also contained slightly

above-representative values for orthophosphate (8.2 mg/kg) and total phosphorus (867 mg/kg).

Fluoride was present at 1,160 mg/kg, about twice the representative range; all other parameters

were within the representative range. The 10-foot sample, which was taken in natural soils,

contained only orthophosphate (9.5 mg/kg) and total phosphorus (764 mg/kg) at concentrations

slightly above-representative levels. No above-representative activities of gross alpha or gross

o
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beta were detected in any of the samples (Table 4.2.3-6). There is no evidence of migration from

the overlying fill of materials other than phosphorus compounds into the subsurface natural soils.

Boring F047B was advanced to 10 feet and samples taken at 2.5-foot intervals (total of five). The

surficial topsoil sample had above-representative levels of cadmium (2.7 mg/kg), copper (20.1

mg/kg), fluoride (700 mg/kg), nickel (17 mg/kg), total phosphorus (1,200 mg/kg), potassium

(5,270 mg/kg), and zinc (90.4 mg/kg) (Table 4.2.3-8). With the exception of fluoride (610 mg/kg)

and total phosphorus (784 mg/kg) in the 2.5-foot horizon and orthophosphate (7.2 mg/kg) and

total phosphorus (706 mg/kg) in the 5-foot sample, no constituent was at above-representative

levels in the 2.5- and 5-foot samples. These soils were dark yellowish-brown silts. There was a

slight change in soil color at 7.5 feet to a dark brown silt, and with it appeared above-

representative levels of cadmium (4.4 mg/kg), fluoride (800 mg/kg), nickel (14.3 mg/kg), total

phosphorus (1,320 mg/kg), and zinc (89.8 mg/kg). Since the horizon immediately above did not

contain above-representative levels of any of these constituents, except total phosphorus which

was only slightly above its representative level in the 5-foot sample, it can be concluded either

that they are naturally occurring or that the soils have been laid down mechanically by site

personnel. Concentrations of constituents hi the soil sample at the 10-foot horizon, with the

exception of total phosphorus (873 mg/kg), returned to representative levels. Therefore, there

does not appear to have been any migration of trace metals from the overlying soil horizons into

the subsurface. Gross alpha activities were below representative levels in all (Table 4.2.3-6).

Gross beta activities were below representative levels for all horizons.

Like boring F047B, F048B was advanced from the surface to 10 feet, with soil samples taken at

2.5-foot intervals. Of the characteristic trace metals tested for, only zinc was above the

representative level, and that was in the surficial sample. The uppermost sample was a dark

brown topsoil fill; the remaining four were yellowish brown silts. Fluoride was above its

representative level at the surface (1,690 mg/kg) Potassium exceeded the representative level in

the 1.5-foot (3,610 mg/kg), 4-foot (4,080 mg/kg), and 9-foot (3,580 mg/kg) samples. Total
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phosphorus exceeded representative levels in the 1.5-foot (881 mg/kg), 9-foot (732 mg/kg), and

11.5-foot (734 mg/kg) samples (Table 4.2.3-8). The surficial sample had elevated levels of gross

alpha (85.8 ± 25.6 pCi/g) and gross beta (36.5 ± 8.26 pCi/g) (Table 4.2.3-6). However, gross

alpha and gross beta in the remaining soil horizons were all below representative levels.

Finally, samples were taken at five horizons in boring F049B. The first horizon sampled was at a

1.5-foot depth below paving. All five intervals were yellowish to light yellowish-brown silts.

Fluoride was elevated above representative levels in the 1.5-foot sample (650 mg/kg), 9-foot

(1,240 mg/kg), and 11.5-foot sample (930 mg/kg horizons. Mercury was present above

representative levels in all five soil samples, ranging from 2 mg/kg in the 1.5-foot sample to

0.28 mg/kg in the 11.5-foot sample (Table 4.2.3-8). The remaining constituents were generally

below representative levels. Gross alpha (54.8 ± 19.38 pCi/g) and gross beta (37 ± 8.3 pCi/g)

were above representative levels in the surficial soil sample (Table 4.2.3-6). As with boring

F048B, the remaining sample horizons did not contain above-representative levels of

radioactivity. Since fluoride, potassium, and mercury are generally associated with the other

EMF-related constituents, their source in this borehole is unknown. It is possible that constituents

such as orthophosphate have been introduced episodically through the irrigation water.

Summary - Septic Drainfields. The septic drainfield area had trace metals, anions

(fluoride and total phosphorus), gross alpha, and gross beta in the surficial topsoils and near-

surface soil above representative levels. With a few exceptions, the concentrations of these

parameters do not persist with depth. The effect of EMF-related activities has been minimal in

the area. As of April 1,1995, all septic wastes are routed to the Pocatello sewage treatment plant

(STP).

Tree-Line Area Adjacent to Former Pond 7S

Former Pond 7S was used for impounding precipitator slurry. The tree-line area lies just to the

east along an access road. Three sample points were located between the trees and the pond itself
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(Figure 2.1-1). Soils taken from this area were tested for inorganics, gross alpha, gross beta, and

PCBs.

Boring F055B was advanced to 5 feet, and two samples were taken at the 3- and 5-foot horizons.

The samples were a brown silty material. The 3-foot soil sample contained several trace metals

(cadmium, chromium, copper, lead, nickel, silver, vanadium, and zinc) and fluoride and total

phosphorus (Table 4.2.3-9) considerably above representative levels. While chromium, lead,

silver, and vanadium values returned to representative levels at the 5-foot horizon, the remaining

constituents did not. This is not surprising as the samples were probably within the pond area and

consisted of slurry mixed with fill. No PCBs were detected at this location. Gross alpha and

gross beta activities were above the representative levels in the 5-foot sample (46 ± 19 pCi/g, and

42 pCi/g, respectively) (Table 4.2.3-6).

Boring F056B was advanced to 7 feet, and two samples were taken at the 5- and 7-foot horizons.
y. •

The samples were a tan-brown silt and a tan to black silt, respectively. The 5-foot soil sample
• jv

contained above-representative levels of several trace metals, including cadmium (33.7 mg/kg),

chromium (114 mg/kg), copper (21.3 mg/kg), nickel (31.6 mg/kg), vanadium (148 mg/kg), and

zinc (437 mg/kg) (Table 4.2.3-9). Fluoride (2,630 mg/kg) and total phosphorus (9.530 mg/kg)

were also above the representative range. The sample taken at the 7-foot horizon appeared to

have been made up almost entirely of pure precipitator dust Above-representative concentrations

of constituents encountered in this sample included 5,610 mg/kg of cadmium. 242 mg/kg of

chromium. 221 mg/kg of copper, 44,800 mg/kg of fluoride. 1,300 mg/kg of lead, 24.4 mg/kg of

selenium, 786 mg/kg of silver, and 499,000 mg/kg of zinc. No PCBs were detected at this

location. As would be expected with the levels of EMF-related constituents detected, gross alpha

and gross beta were above the representative range (Table 4.2.3-6). The 7-foot sample had the

higher levels of the two (1,530 ± 199.8 pCi/g and 1,070 pCi/g, respectively).

Boring F057B was advanced to 7 feet, and two samples were taken at the 5- and 7-foot horizons.

The samples were a tan silt and a tan sand/silt with gray clay, respectively. The 5-foot soil sample
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contained above-representative levels of several constituents, including cadmium (27.1 mg/kg),

chromium (33.7 mg/kg), silver (2.1 mg/kg), and zinc (485 mg/kg). Fluoride (890 mg/kg)and total

phosphorus (2,230 mg/kg) were also above the expected representative range (Table 4.2.3-9).

The sample taken at the 7-foot horizon appears to contain precipitator dust, supported by its gray

clay description. Above-representative concentrations of constituents encountered in this sample

included 235 mg/kg of cadmium. 109 mg/kg of chromium. 28.3 mg/kg of copper, 3,330 mg/kg of

fluoride. 56.9 mg/kg of lead, 9.1 mg/kg of selenium, 30 mg/kg of silver, and 3,860 mg/kg of zinc.

No PCBs were detected at this location. Both samples had above-representative activities of gross

alpha and gross beta (Table 4.2.3-6).

Summary - Tree-lined Area Adjacent to Former Pond 75. The stated purpose for

sampling in this area was to determine the presence or absence of PCBs. In addition, inorganics

and radioactivity were measured to characterize the levels of constituents in the area of former

Pond 7S. There was no intention to determine the depth of potential impact, and, hence, no •{ \

further activities were conducted in this area during Phase n. The sampling confirmed the

absence of PCBs and the presence of precipitator dust in the subsurface to a depth of at least

7 feet.

Long-Term Phosphorus Storage Area

Elemental phosphorus product is stored in tanks in this location. Two borings were drilled in the

area to investigate subsurface soil conditions (Figure 2.1-1). The soil samples were analyzed for

inorganic and radiological parameters (Table 2.1-1).

Boring F062B was advanced to 3 feet, and soil samples were taken at the 1- and 3-foot horizons

(Figure 2.1-1). Both soil samples were described as tan-brown silts. Fluoride (1,500 and 1,010

mg/kg, respectively), total phosphorus (8,880 and 3,070 mg/kg, respectively), and zjnc (58.9 and

55.9 mg/kg, respectively) were found above representative levels (Table 4.2.3-10). Boron was

detected in the 1-foot sample at an estimated value of 24.7 mg/kg, which is above the

o
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representative concentration of 12.8 mg/kg. Gross alpha and gross beta were within

representative levels in both soil horizons (Table 4.2.3-6).

Boring F063B was advanced to 7 feet, and soil samples were taken at the 5- and 7-foot horizons.

Both soil samples were described as brown silts. Several trace metals were detected in these soil

horizons at above-representative levels (Table 4.2.3-10): chromium (47.2 and 126 mg/kg,

respectively), copper (15.1 and 23.3 mg/kg, respectively), nickel (18.8 and 36.1 mg/kg,

respectively), vanadium (59.2 and 131 mg/kg, respectively), and zinc (59 and 57.3 mg/kg,

respectively). Fluoride and total phosphorus, generally strong indicators of EMF-related effects,

were barely above representative levels in the 5-foot horizon (600 mg/kg and 855 mg/kg,

respectively). Fluoride was below its representative level in the 7-foot horizon. In addition, iron

was above representative levels in both horizons. The mix of above-representative constituents,

representative constituents, and below-representative constituents is not typical of FMC ;

Q wastewaters or by-products, and, while these are impacted soil horizons, the source is not clear. ,,
„

Values in the 7-foot soil horizon were generally greater than those found in the 5-foot horizon.

Similarly, gross alpha and gross beta activities were above representative levels in the 7-foot-

horizon but within representative levels in the 5-foot sample (Table 4.2.3-6). These observations

may be an indication of downward migration. The vertical extent of impact was not determined at

this location.

Summary - Long-Term Phosphorus Storage Area. The investigation at the long-term

phosphorus storage area indicates that subsurface soils in some parts of the area have been

affected. The extent of the effect is to at least 7 feet. The source of the effect has not been

identified.

Railcar-Loading and -Unloading Area at Bannock Paving Company

Bannock Paving Company has historically loaded railcars with ferrophos and slag for off site

shipment. Soil conditions in the area of this railcar-loading area were investigated during Phase I.
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Two borings were placed in this area and soil samples tested for TPH, PCBs, and inorganic

parameters. (Figure 2.1-1.)

Boring F083B was advanced to 9 feet, and two samples were taken at the 5- and 9-foot horizons.

The 5-foot sample was a tan-brown silt, and the 9-foot sample was a brown silt. Of the

constituents measured, the following constituents were slightly above the representative range

(Table 4.2.3-11): cadmium (1.3 mg/kg at 9 feet), zinc (54.4 mg/kg at 5 feet), aluminum (15,900

mg/kg at 5 feet), iron (15,000 mg/kg at 5 feet), selenium (4.5 mg/kg at 5 feet), total phosphorus

(776 mg/kg at 9 feet), and mercury (0.57 mg/kg at 9 feet). Fill material (generally slag) was

encountered above 5 feet.

Boring F084B was advanced to 7 feet, and two samples were taken at the 5- and 7-foot horizons.

The 5-foot sample was a tan-brown silt with slag; the 7-foot sample was a brown silt. The sample

containing slag had above-representative concentrations of cadmium (3.1 mg/kg), fluoride (1,680

mg/kg), mercury (0.38 mg/kg), total phosphorus (1,900 mg/kg), potassium (5,080 mg/kg), and

zinc (207 mg/kg). The 7-foot sample had lower levels of fluoride, total phosphorus, potassium,

and zinc. However, these values were still above representative levels. Mercury values remained

nearly the same (0.42 mg/kg), and cadmium values were below representative levels (Table

4.2.3-11). Fill material was encountered above 5 feet

No PCBs or TPH were detected in any of the samples from F083B or F084B. Gross alpha and

gross beta activities were also within representative levels in these boreholes (Table 4.2.3-6).

Summary - Raticar-Loading and -Unloading Area at Bannock Paving Company. The

subsurface in the vicinity of the Bannock railcar-loading area appears to have a fairly uniform

5-foot-thick slag fill layer. There is evidence that material from this fill has been mixed into the

underlying soils to a minor degree. This mixing zone is to at least 7 feet in some areas.

o
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Secondary Condenser Area

The secondary condenser is used to remove elemental phosphorus from furnace exhaust gases. It

is in the same location as the former fluid bed drier which was used to dry and oxidize precipitator

slurry. Subsurface conditions in this area were investigated by advancing two boreholes to a

depth of 20 feet (Figure 2.1-1). Soil samples taken from these boreholes were tested for inorganic

and radiological parameters.

Boring F052B was advanced beneath 0.5 feet of concrete to 20 feet and sampled at 2.5-foot

intervals starting at 10 feet. The material above the 10-foot horizon was identifiable fill. The soil

is a yellowish-brown silt. The soil at the 15-foot horizon also contained a trace of gravel. The

samples taken in the first two intervals contained slightly above- or near-representative

concentrations of cadmium (1.7 mg/kg and 1.6 mg/kg, respectively), zinc (47.9 mg/kg and

53 mg/kg, respectively), and total phosphorus (896 mg/kg and 914 mg/kg, respectively). Fluoride

values for these samples (1,390 mg/kg and 1,140 mg/kg, respectively) were clearly above

representative levels. In general, fluoride values declined with depth (Table 4.2.3-12). While

several of the above constituents were present at above-representative concentrations in the

deeper zones, there does not appear to be any overall evidence of migration, especially of trace

metals. Like the trace metals, gross alpha activities were above representative levels in the 10- and

12.5-foot horizons but with depth (Table 4.2.3-6). Gross beta activities were at or near the high

end of the representative level range for the 10-, 12.5-, and 15-foot horizons. They were well

below representative levels in the 17.5- and 20-foot horizons.

Boring F053B was also advanced beneath 0.5 feet of concrete to 20 feet and sampled at 2.5-foot

intervals starting at 10 feet. The material above the 10-foot horizon was identifiable fill. The soil

is a uniformly dark brown silt. The sample taken at the 10-foot horizon contained no constituents

above representative levels. However, the 12.5-foot samples .contained a suite of constituents

above representative levels that suggest slag paniculate was part of the soil matrix (Table

4.2.3-12). This conclusion was reached because of the high levels of calcium (120,000 mg/kg).
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coupled with elevated levels of boron (35.9 mg/kg), cadmium (4.1 mg/kg), chromium (91.9

mg/kg), fluoride (6,530 mg/kg), total phosphorus (1,760 mg/kg), vanadium (84.6 mg/kg), and zinc

(79.1 mg/kg). The presence of paniculate suggests there may have been some mechanical mixing

of the natural soils in this area before fill placement. Soil horizons below 12.5 feet do not have

these characteristics. However, there is some evidence of migration of zinc, fluoride, and

phosphate into the deeper soil horizons. The same pattern is observed with gross alpha. The

highest activity was at the 10-foot horizon (43.4 ±7.34 pCi/g). Gross alpha activity declined to

below representative levels at 15 feet, but returned to an above-representative level activity at

17.5 feet. The 20-foot sample was once again below representative levels. This pattern suggests

a downward migration of gross alpha emitters to at least 17.5 feet. The fall in activity at 15 feet

can be attributed to a small gravel zone. Gross beta activities were only above representative

levels at the 10-foot horizon (43.5 ± 4.87 pCi/g) (Table 4.2.3-6).

Summary -Secondary Condenser Area. Some evidence of EMF-related effects was

found below the fill/native soil interface. However, the constituents encountered appeared to be

related to slag rather than precipitator slurry. Also, there was evidence that the native soils had

been disturbed by mechanical mixing of the soil with the fill probably before or during the

placement of the 10-foot-thick slag-fill overburden. Some migration of zinc, fluoride, and

phosphate, as well as alpha emitters, was also evident.

Former Transformer Salvage Area

The former transformer salvage area was used for storage of used transformers. Transformers are

no longer stored there, and the area has been cleaned and graded. It is located near former Pond

1S. Subsurface conditions in this area were investigated by advancing two boreholes to a depth of

approximately 12 feet (Figure 2.1-1). The soil taken from these borings was tested for inorganic,

radiological, and PCB parameters (Table 2.1-1).

Boring F035B was advanced to 12 feet, and samples were taken at 2.5-foot intervals starting at

the 2-foot horizon. The first sample was a slag fill; the remaining soil samples were reddish
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yellow silts. The first two sample horizons contained above-representative levels of boron

(50.1 mg/kg at 2 feet), cadmium (135 mg/kg and 81.7 mg/kg, respectively ), chromium

(94.6 mg/kg at 4.5 feet), copper (26.3 mg/kg at 4.5 feet), fluoride (1,330 mg/kg and 3,620 mg/kg,

respectively), lead (98.7 mg/kg at 4.5 feet), nickel (45.4 mg/kg at 4.5 feet), total phosphorus

(33,400 mg/kg and 49,900 mg/kg, respectively), potassium (13,600 mg/kg and 8,670 mg/kg),

silver (26.8 mg/kg at 4.5 feet), vanadium (90.8 mg/kg at 4.5 feet), and zinc (19,300 mg/kg and

4,250 mg/kg, respectively) (Table 4.2.3-13). The high zinc values and the presence of above-

representative levels of copper, silver, and nickel combined with the absence of high calcium

values indicate the presence of precipitator dust or phossy water solids in these samples. The soil

sample taken at 7 feet had a sharp break in constituent concentrations, with all but potassium,

orthophosphate, and total phosphorus being at representative levels. This result indicates that

there has been no downward migration of the trace metals. Both potassium and phosphorus

continued to be found at above-representative levels in the 9.5-foot horizon. However, the

remaining constituents were below representative levels. All constituents were below

representative levels in the 12-foot horizon.

Radioactivity levels in boring F035B exceeded representative levels in the slag fill sample (Table

4.2.3-6). Gross alpha in this sample was 311 ± 25 pCi/g; gross beta was 187 ± 8.6 pCi/g. There

was no migration into the subsurface from the fill. This result demonstrates both the association

of radionuclides with slag material and their immobility in its matrix. Analyses of the soil

samples taken from F035B for PCBs did not detect any PCBs at a 0.65 mg/kg level of detection.

However, there were problems with the laboratory analysis of particular Aroclors, and resulting

values were rejected during the validation process. New samples taken during Phase II were

submitted to the laboratory. The results of these analyses were less than a detection limit of

0.2 mg/kg.

Boring F036B was advanced to 11 feet, and samples were taken at 2.5-foot intervals starting at

the 1-foot horizon. All samples were light brown silts. The first four sample horizons all showed
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evidence of facility effects. The horizon containing the highest concentrations of constituents was

at 6 feet. This soil sample contained above-representative levels of cadmium (118 mg/kg),

chromium (47.3 mg/kg), copper (25.2 mg/kg), fluoride (2,700 mg/kg), lead (69.7 mg/kg), nickel

(19.5 mg/kg), total phosphorus (7,160 mg/kg), silver (21 mg/kg), vanadium (59.3 mg/kg), and

zinc (2,740 mg/kg) (Table 4.2.3-13). This suite of constituents is usually associated with

precipitator dust or phossy water solids. The lack of a discernible leach pattern (e.g., high

concentrations tapering off with depth) indicates that the soils are probably not in their native

state and are, instead, native silts that have been mechanically mixed with small amounts of

precipitator dust or phossy water solids. This condition would explain the apparent random

distribution of the various concentrations. All constituents except potassium, orthophosphate, and

total phosphorus were within representative levels in the 11-foot sample.

Gross alpha and gross beta activities mimic the inorganic trends (Table 4.2.3-6). Both

measurements exceeded representative levels in the 1-foot horizon, fell in the 3.5-foot-horizon, ,\
^-x

rose again in the 6-foot horizon, and reached their lowest point in the 11-foot horizon, again,

demonstrating the radionuclides' association with EMF-related material and their lack of mobility.

No PCBs were detected in the samples taken from this borehole (0.65 mg/kg detection limit).

Summary - Former Transformer Salvage Area. Soils in the vicinity of the transformer

storage area have been affected by site activities. For at least the first 6 to 10 feet, native soils

appear to have been mechanically mixed with precipitator dust or phossy solids either during

grading or placement. There is no evidence of trace metals migration. Phosphorus and

potassium, however, do appear to nave moved downward into the subsurface. No PCBs were

detected in the soil samples. Gross alpha and gross beta activities were above representative

levels in several samples. However, their presence and mobility appeared to be similar to those of

the trace metals.
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Bannock Paving Area

In the past, Bannock Paving Company purchased slag from FMC for use in paving operations.

This slag was stored in piles at various locations throughout the leased area. Three shallow

boreholes were drilled in the area and sampled to investigate subsurface conditions (Figure 2.1-1).

The soil samples were tested for inorganic, radiological,, TPH, and PCB parameters.

Boring F080B was advanced to 7 feet. Soil samples were taken at the 5- and 7-foot horizons.

The overlying material was visually determined to be fill. Both of the soils taken from this

borehole were tan-brown silts. Slightly above-representative values of lithium (18 mg/kg) and

zinc (60.2 mg/kg) were found in the soil at the 5-foot horizon. Above-representative levels

of chromium (33.9 mg/kg). fluoride (760 mg/kg). total phosphorus (934 mg/kg). and zinc

(61.6 mg/kg) were found in the 7-foot interval (Table 4.2.3-14). The absence of any other

associated parameters and the levels encountered in this borehole suggest that some minor

leaching of constituents may have occurred from the overlying fill.

Boring F08 IB was advanced to 7 feet. Soil samples were taken at the 4- and 7-foot horizons.

The overlying material was visually determined to be fill. As with F080B, both of the samples

taken from this borehole were tan-brown silts. Constituents above representative levels in the

4-foot sample include mercury (0.26 mg/kg), orthophosphate (9.7 mgAg,) fluoride (670 mg/kg),

and potassium (4,520 mg/kg (Table 4.2.3-14). These constituents drop to levels very near or

below representative levels in the 7-foot sample. The absence of any other associated constituents

and the levels encountered in this borehole suggest that some minor leaching of constituents may

have occurred from the overlying fill.

Boring F082B was advanced to 9 feet. Soil samples were taken at the 5- and 9-foot horizons.

The overlying material was visually determined to be fill. Soils in the 5-foot interval were

tan-brown sandy silts; soils at the 9-foot horizon were tan silt with sand. Barium and total

phosphorus were slightly above representative levels in the 5-foot sample; aluminum was slightly

above representative levels in the 9-foot soil sample (Table 4.2.3-14). All other constituents were
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: " C
below representative levels. The absence of any other associated constituents suggests that there

were no EMF-related effects in the samples taken in this borehole.

Gross alpha and gross beta activities were below representative levels for all samples tested

(Table 4.2.3-6). Results for TPH were less than the a detection limit of 10 mg/kg. No PCBs were

detected below a 0.65 mg/kg level of detection. However, there were problems with the

laboratory analysis of particular aroclors, and these values were rejected during the validation

process. New samples taken during Phase II were submitted to the laboratory. The results of

these analyses were below a detection limit of 0.2 mg/kg.

Summary - Bannock Paving Area. Minor leaching from overlying fill was observed in

soils taken from two of the three boreholes drilled in this location. There does not appear to be

any significant EMF-related effects at the 5-foot horizon under the Bannock Paving Company

operation. /~~
<W

Chemical Laboratory Seepage Pit

Prior to 1980, inorganic and organic chemical waste from the laboratory was disposed of in the

laboratory seepage pit. (The chemical laboratory seepage pit will be plugged and abandoned

during the summer of 1995.) Two boreholes were advanced beneath asphalt to 70 feet and the

soils sampled at 10-foot intervals (with the exception of the 40- and 50-foot horizons where no

samples were obtained in gravelly materials) to investigate subsurface conditions in this area

(Figure 2.1-1). The soils were tested for a suite of inorganic and organic parameters as well as

gross alpha and gross beta (Table 2.1-1).

The surficial sample at borehole location F028B contained slag. The analytical results indicated

calcium (149,000 mg/kg), chromium (95.7 mg/kg), copper (17 mg/kg), total phosphorus (3,810

mg/kg), potassium (5,650 mg/kg), silver (2.3 mg/kg), and vanadium (99.5 mg/kg) were above

representative levels (Table 4.2.3-15). Orthophosphate (4.8 mg/kg) and total phosphorus

(952 mg/kg) were detected above representative levels at 20 feet. Total phosphorus (825 mg/kg) f -\
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was detected above representative levels at 30 feet, and aluminum (14,600 mg/kg), iron (15,200

mg/kg), lithium (17.7 mg/kg),and nickel (15.6 mg/kg) were detected at above representative levels

at 70 feet. No other constituents were detected above representative levels at any of the other

remaining four sample horizons. As would be expected with a sample containing slag, gross

alpha and gross beta activities were above representative levels in the surficial sample (78.21

± 6.97 pCi/g and 45.82 ± 3.15 pCi/g, respectively) (Table 4.2.3-6). Gross alpha and beta in all

other soil horizons were below representative levels.

' •. . *

Two semivolatile compounds were detected in the soil samples in F028B. These compounds

were bis(2-ethylhexyl)phthalate and di-n-butyl phthalate. Since they were always at levels below

1 mg/kg and are common analytical artifacts associated with sample handling and analysis, they

are hot considered to be a result of facility-related activities. Carbon disulfide was detected in

several soil samples. This compound is a commonly used laboratory extractant. It is also very

reactive and unlikely to be found in the environment in its free state. Acetone was detected in the

sample taken at 10 feet. It was also detected in the laboratory method blank. Since it was not

detected above or below the 10-foot horizon and was in the laboratory method blank, it is

probably a laboratory artifact. Xylene was detected (0.008 mg/kg) in the surficial sample but not

in any others. If it is present in this location, it is only surficial. Toluene, however, was detected

at low levels (0.031 mg/kg to 0.159 mg/kg) in all soil horizons tested. Toluene is a chemical used

by the laboratory. It is probably related to site activities. There was 1,1,1-trichloroethane (TCA)

detected at the 70-foot horizon (0.006 mg/kg), but not at any shallower depth. This result

suggests that its source, if it is present at all, is not from the shallower depths. Since this sample

was taken where groundwater was encountered, the source of the TCA may be the groundwater.

(See Section 4.4 for discussion of organics in groundwater.) No other volatile organic was

detected at F028B.

The first soil-sampling interval at boring F029B was at 1 foot. The sample was a yellowish

brown gravelly silt. From the constituents detected at above-representative levels, it appears that
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the soil was mixed with some precipitator dust or phossy water solid (Table 4.2.3-15).

Constituents above-representative levels included cadmium (7.3 mg/kg), chromium (30.7 mg/kg),

fluoride (1.560 mg/kg), lead (56.4 mg/kg), total phosphorus (5,460 mg/kg), silver (9.8 mg/kg),

and zinc (1,390 mg/kg). A 10-foot soil sample was not taken. However, soil from the 20-foot

horizon contained above-representative levels of mercury (0.21 mg/kg), orthophosphate

(12.3 mg/kg), total phosphorus (1,100 mg/kg), and zinc (57.3 mg/kg. Mercury (0.19 mg/kg) and

total phosphorus (730 mg/kg) continued to exceed representative levels in the 30-foot sample, but

were below representative levels in samples from greater depths. The gross alpha and gross beta

readings were above representative levels in the 1-foot sample (33.09 ± 4.34 pCi/g and 33.5

± 3.01 pCi/g, respectively) and, like the trace metals, declined with depth (Table 4.2.3-6).

As with F028B, bis(2-ethylhexyl)phthalate and di-n-butyl phthalate were detected. These

compounds are not likely related to site activities as explained above. Carbon disulfide was also

detected and, as explained above, is probably hot related to site activities. Toluene and xylenes \^_j

were found at low levels in the surficial and 20-foot samples. They did not appear in the 30- and

60-foot samples. However, xylenes and ethylbenzene were present (0.018 mg/kg and 0.004

mg/kg, respectively) in the 70-foot sample. The organic compounds detected in the 10- and

70-foot samples are probably unrelated. No other volatile organic compounds were detected.

Summary - Chemical Laboratory Seepage Pit. Surficial samples at the two locations

chosen to investigate the chemical laboratory seepage pit showed evidence of facility effects with

reference to inorganic parameters. However, this soil horizon is not sufficiently deep to reflect

effects of the drain pit. The deeper horizons in one borehole showed no evidence of EMF effects,

and those in the other borehole indicated slight downward migration of phosphate and zinc to a

depth of 30 feet. Deeper soils did not show evidence of EMF effects. Above-representative

levels of gross alpha and gross beta were confined to the first sample taken in both boreholes.

The level of activity correlated well with the presence of other EMF-related parameters. There

was no evidence of vertical migration. \
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Toluene was found at low levels in most soil samples taken in F028B and several samples taken

in F029B. Its presence in the subsurface is probably related to site activities. Several volatiles

(TCA, xylenes, ethylbenzene) found in low concentrations at depth near the groundwater table

may be related to groundwater contamination from a source other than the one investigated here.

(See Section 4.4 for discussion of organics in groundwater.) Other semivolatile and volatile

organics found in the two boreholes are probably artifacts of the sampling and analysis process.

Paved Area North of the Furnace Building

Subsurface conditions beneath four paved areas north of the furnace building were investigated

during Phase I. Two soil samples were taken in each borehole and tested for inorganic parameters

and gross alpha and gross beta (Table 2.1-1).

Boring F066B was advanced beneath asphalt to 5 feet. Soil samples were taken at the 3- and

5-foot horizons. The overlying material was visually determined to be fill. Soils in the 3-foot
*•

interval were tan-brown silt and sand; soils at the 5-foot horizon were tan-brown silt and sand

with slag. Since slag was visibly identified in the lower sample, neither of these horizons can be

considered undisturbed native soils. Orthophosphate 3.8 mg/kg) slightly exceeded its

representative level in the first horizon, and the only evidence of slag in the second was slightly

elevated levels of total phosphorus (860 mg/kg) and zinc (56.1 mg/kg) (Table 4.2.3-16). Gross

alpha and gross beta activities in the upper sample were well below their representative levels

(Table 4.2.3-6). However, as would be expected with the presence of slag, gross alpha in the

5-foot sample as close to its representative limit (23.2 ± 7.57 pCi/g versus representative level of

24.7 pCi/g). EMF-related effects to 5 feet in this area were minimal.

Boring F067B was advanced beneath asphalt to 9 feet. Soil samples were taken at the 5- and

9-foot horizons. The overlying material was visually determined to be fill. However, soils in

both the 5-foot and 9-foot intervals were tan-brown silt with slag. Since slag was visibly

identified in both samples, neither of these horizons can be considered undisturbed native soils.

The 5-foot interval showed definite chemical evidence of the presence of slag (Table 4.2.3-16).
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This soil sample contained above-representative levels of cadmium (8.5 mg/kg), calcium (85,400

mg/kg), chromium (48.9 mg/kg), fluoride (4,300 mg/kg), mercury (1.1 mg/kg), total phosphorus

(1,440 mg/kg), vanadium (54.6 mg/kg), and zinc (199 mg/kg). However, even though slag was

visually seen in the second interval, the analytical results showed no constituents above

representative levels other than orthophosphate (3.8 mg/kg) which was just slightly above its

representative level of 3.7 mg/kg. This same pattern is repeated for the gross alpha and gross beta

activities (Table 4.2.3-6). The upper sample was above representative levels for both gross alpha

(32 ±9.14 pCi/g) and gross beta (36.6 ± 3.82 pCi/g). Activities in the lower soil sample were

well within representative levels. Visual classification of the lower sample as containing slag may

be incorrect.

Boring F068B was advanced to 5 feet. Soil samples were taken at the 3- and 5-foot horizons.

The overlying material was visually determined to be fill. Soils in the 3-foot interval were red-

G
'

15,000 rag/kg at 5 feet), mercury (0.39 mg/kg at 5.3 feet, 0.37 mg/kg at 5 feet), iron

(14,800 mg/kg at 5 feet), and lithium (17.3 mg/kg at 5 feet) were the only constituents above

representative levels in the two horizons (Table 4.2.3-16).

Boring F069B was advanced to 5 feet. Soil samples were taken at the 3- and 5-foot horizons. /

The overlying material was visually determined to be fill. Soils in the 3-foot interval were brown

silt; soils at the 5-foot horizon were tan-brown fine silt. Aluminum (14,300 and 14,400 mg/kg),

mercury (0.23 and 0.19 mg/kg), and total phosphorus (737 and 711 mg/kg) were slightly above

representative levels in both horizons (Table 4.2.3-17). Gross alpha, was at its representative

level in the 5-foot sample (24.1 ± 6.92 pCi/g); gross beta activity was slightly greater than its

representative level for the same sample (32.1 ± 5.31 pCi/g) (Table 4.2.3-6).

o
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Summary - Paved Area North of the Furnace Building. In general, this area contained a

fill layer of varying depth that showed some evidence of the presence of EMF-related parameters.

Effects, however, appeared to be limited to 3 to 5 feet.

Area West of the Mobile Shop

The mobile shop is thought to be built over or near the former precipitator dust Ponds OS and OOS.

It handles oils and lubricants. Two shallow borings were drilled to the west of the shop to

investigate subsurface conditions. Soil samples were tested for inorganic parameters, TPH, PCBs,

gross alpha, and gross beta (Table 2.1-1).

Soil samples were taken at 1 and 2 feet in borehole F060B. The top sample was described as a

dark brown silt with gravel. The bottom sample was described as a dark brown to black sandy silt

with gravel. Both of these samples are probably fill. Both of these samples contained a

substantial amount of slag with precipitator dust or phossy water solids (Table 4.2.3-17).

Constituents with concentrations above representative levels included cadmium (82.1 mg/kg),

chromium (281 mg/kg), fluoride (12,210 mg/kg), lead (122 mg/kg), silver (28.8 mg/kg), and zinc

(4,690 mg/kg).

Gross alpha and gross beta activities were above representative levels in both soil samples tested

at F068B. The greatest activities were in the 2-foot sample (135 ± 17.5 pCi/g and 79.1 ± 6.94

pCi/g, respectively) (Table 4.2.3-6). No PCBs were detected at the 0.65 mg/kg level of detection.

However, there were problems with the laboratory analysis of particular aroclors, and these values

were rejected during the validation process. New samples taken during Phase II were submitted

to the laboratory. The results of these analyses were below at a detection limit of 0.2 mg/kg. TPH

was detected in both soil horizons. The value for the surficial sample was 9,025 mg/kg; the 2-foot

sample concentration was 2,262 mg/kg. The vertical extent of affected soils was not determined

in this borehole.

EMFAxs\Fdm_W.doc\Sect4_2Joc 4.2-123 EMFRI report
September 1995



EMF Remedial Investigation, Part II - Surface and Subsurface Characterizations

o
Soil samples were taken at 1 and 2 feet in borehole F061B. The top sample was described as a

dark brown sandy silt with gravel. The bottom sample was described as a gray-black silty sand

with gravel. Both of these samples are probably fill. As with location F060B, analytical results

indicated that both of these samples contained a substantial amount of slag with precipitator dust

(Table 4.2.3-17). Constituents with concentrations above representative levels included cadmium

(446 mg/kg), chromium (241 mg/kg), fluoride (9,280 mg/kg), lead (420 mg/kg), silver (124

mg/kg), and zinc (20,400 mg/kg).

Gross alpha and gross beta activities were above representative levels in both soil samples tested

at F068B. The greatest activities were in the 2-foot sample (192 ± 20.6 pCi/g and 145 ± 9.75

pCi/g, respectively) (Table 4.2.3-6). No PCBs were detected at a 0.65 mg/kg level of detection.

However, there were problems with the laboratory analysis of particular aroclors, and the

resulting values were rejected during the validation process. New samples taken during Phase n

0.2 mg/kg. TPH was detected in both soil horizons. The value for the surficial sample was 162

mg/kg, while the 2-foot sample concentration was 33.6 mg/kg.

Summary - Area West of the Mobile Shop. Soils in the shallow subsurface in the vicinity

of the mobile shop have been heavily affected by facility activities. These soils appeared to be

fill. Native soil was not encountered at the 2-foot mark.

Phos Dock Area

Elemental phosphorus is handled in the paved phos dock area. Two borings were planned for this

location, but because of the presence of numerous overhead lines, only one was actually drilled

(Figure 2.1-1). The soils were tested for inorganics and gross alpha and gross beta (Table 2.1-1).

Boring F064B was advanced to 4.5 feet. Two soil samples were taken at the 2.5- and 4.5-foot

horizons. The 2-foot sample was described as a brown sandy silt with a trace of slag. The

4.5-foot sample was described as a brown silt with a trace of gravel. Both samples appeared to be / \
%siO»^
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fill and contained above-representative levels of various constituents: chromium (29.8 mg/kg and

31.5 mg/kg, respectively), fluoride (2,520 mg/kg and 3,860 mg/kg, respectively), mercury (0.72

mg/kg and 1.4 mg/kg, respectively), total phosphorus (17,100 mg/kg and 15,600 mg/kg,

respectively), and zinc (150 mg/kg and 157 mg/kg, respectively) (Table 4.2.3-18). Since total

phosphorus and fluoride were relatively elevated and calcium was not, the above-representative

constituents do not appear to be associated with slag.

Gross alpha and gross beta activities were below representative levels in the 2.5-foot horizon,

although the gross beta activity (30.4 ±5.18 pCi/g) approached its representative level of

31.4pCi/g. Gross alpha was above its representative level (Table 4.2.3-6). The activities

mimicked the pattern observed for the inorganics (i.e., the deeper sample-which contained

higher concentrations of inorganic parameters-also contained higher activities of gross alpha and

gross beta).

Summary - Phos Dock Area. Both soil samples taken in the phos dock area contained

above-representative levels of parameters generally associated with materials handled by the

facility. The soils were apparently from a fill zone. Native soils were not sampled. Hence the

area can be said to contain affected fill to a depth of at least 4.5 feet

Shale Ore Handling Area

Shale ore is dumped into a below-ground hopper where it is placed on the stockpile by conveyers

and other specialized equipment. Five locations were selected to investigate the effect of these

activities on the subsurface soils (Figure 2.1-1). The soil samples were to analyzed for inorganics,

TPH, and PCBs (Table 2.1-1).

Soil samples were taken at 3 and 5 feet in borehole F090B. The top sample was described as a

dark brown silt with a trace of gravel. The bottom sample was described as a dark brown silt.

Representative levels were exceeded for a number of constituents in both sample horizons
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(Table 4.2.3-19). An evaluation of the constituents and concentrations suggests that both samples

are primarily ore.

No PCBs were detected in either soil horizon at F090B (detection limit of 0.65 mg/kg). In the

surficial sample, 96.2 mg/kg of TPH were detected. This value fell to 37.4 mg/kg in the deeper

sample. Soils in both the 3- and 5-foot horizons contained above-representative levels of gross

alpha and gross beta activities (Table 4.2.3-6). The greater of the two was 262 ± 28.7 pCi/g for

gross alpha in the 5-foot horizon and 84 ± 6.16 pCi/g in the 3-foot sample. The activities are

consistent with those found in the potential source investigation of the ore.

Soil samples were taken at the surface and at 2 feet in borehole F091B. The surface sample was

described as a tan-red-brown silt with a trace of gravel. The 2-foot sample was described as a

brown silt with gravel. Representative levels were exceeded for a number of parameters in both

sample horizons (Table 4.2.3-19): cadmium (7.1 mg/kg and 3 mg/kg, respectively); chromium

(66.1 mg/kg and 36.9 mg/kg, respectively), fluoride (1,060 mg/kg and 1,030 mg/kg, respectively),

total phosphorus (5,080 mg/kg and 2,770 mg/kg, respectively), vanadium (86.3 mg/kg and 52.6

mg/kg, respectively), and zinc (123 mg/kg and 73.9 mg/kg, respectively). These samples appear

to be affected fills.

No PCBs were detected in either soil horizon at F091B (detection limit of 0.65 mg/kg).

TPH was also below detection limits in both samples taken from F091B (detection limit of 10 to

20 mg/kg). Gross alpha and gross beta followed the same pattern as the inorganics, with the

greater activities being found in the upper sample. Gross alpha exceeded its representative level

in the surficial sample (186 ± 20.3 pCi/g), but not in the 2-foot sample. Gross beta was also

above its representative level in the surficial sample (65.1 ± 5.09 pCi/g), but slightly below it in

the 2-foot sample (Table 4.2.3-6).

Soil samples were taken at the surface and at 2 feet in borehole F092B. The surface sample was

described as a red-brown to light tan silty sand. The 2-foot sample was described as a brown silt
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with gravel. Representative values were exceeded for a number of constituents in the surface

sample (Table 4.2.3-19): arsenic (15.2 mg/kg), cadmium (83.3 mg/kg), calcium (212,000

mg/kg), chromium (689 mg/kg), fluoride (18,500 mg/kg ), lead (32.2 mg/kg), total phosphorus

(68,700 mg/kg), vanadium (848 mg/kg), and zinc (1,220 mg/kg). The relatively high values of

arsenic, cadmium, calcium, fluoride, total phosphorus, vanadium, and zinc, along with the

relatively low values of lead, potassium, selenium, and silver, suggest that the above-

representative level constituents are associated ore. Most parameters in the 2-foot sample are

at or near the representative levels, indicating little downward migration.

TPH was detected in the surficial soil sample (384 mg/kg), but not in the 2-foot sample (10 mg/kg

detection limit). No PCBs were detected in either sample.

Borehole F093B was advanced to 5 feet and soil samples taken at the 3- and 5-foot horizon. The

3-foot sample was described as a brown/red-brown silt. The 5-foot sample was a red-brown silt. ,

Representative levels were exceeded for several constituents in the 3-foot sample (Table

4.2.3-19): cadmium (2.4 mg/kg), chromium (29.5 mg/kg ), fluoride (2,070 mg/kg ), mercury

(2.5 mg/kg), total phosphorus (5,160 mg/kg), and zinc (76.7 mg/kg). Most constituents in the

5-foot sample were at or near their representative levels, indicating little downward migration.

No PCBs were detected in either soil horizon at F093B (detection limit of 0.65 mg/kg). TPH was

also below detection limits in both samples taken from F093B (detection limit of 10 mg/kg).

Borehole F094B was advanced to 8 feet and soil samples taken at the 6- and 8-foot horizons. The

6-foot sample was a dark brown to tan silt/sand. The 8-foot sample was described as a dark

brown silt. Orthophosphate (317 mg/kg) and total phosphorus (1570 mg/kg) exceeded

representative levels in the 6-foot sample (Table 4.2.3-19). With the exception of mercury (1.3

mg/kg), orthosphosphate (21.4 mg/kg), and zinc (56.1 mg/kg), all constituents were within their

representative levels in the soil sampled at 8 feet. These constituents in the 8-foot sample may not
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be EMF-related, and the absence of fluoride and total phosphorus as well as other EMF-related

parameters suggests that there is no downward migration in this area.

As with boring F093B, no PCBs were detected in either soil horizon at F094B (detection limit of

0.65 mg/kg). TPH was also below detection limits in both samples (detection limit of 10 mg/kg).

There appears to have been a problem with sample labeling or analysis for gross alpha and gross

beta in samples taken for F092B and F093B (Table 4.2.3-6). An evaluation of the relative

activities found in these samples with the relative levels of inorganics found in their

corresponding sample horizons suggests that the sample labeled F092B was, in fact, F093B and

that the sample labeled F093B was actually F092B. The surficial sample in F092B appears to

contain an ore, which would place its expected gross alpha activity in excess of 200 pCi/g, not the

35.9 pCi/g reported. On the other hand, F093B, while an affected soil, has relatively low levels of

EMF-related parameters that are much more in line with a gross alpha reading of 35.9 pCi/g

than the 222 pCi/g reported.

Summary - Shale Ore Handling Area. Ore-related materials can be found to at least 5

feet in some parts of the phosphate ore handling area. Where native soils were encountered, there

was little to no evidence of downward migration of ore-related constituents.

Roads

There are over 15 miles of roads at FMC and Bannock Paving. Most of these are constructed

from slag materials. Dust suppressants that may have included waste oils were historically

applied, but the practice has been discontinued. Twenty-three locations were sampled during

Phase I. The sampling routine was to bore to what appeared to be materials below the road base

(not necessarily native soil), and then to collect a soil sample at the interface and another sample

2 feet below the first. The soil samples were tested for inorganics, TPH, PCBs, gross alpha, and

gross beta (Table 2.1-1). The locations where the road samples were taken are shown in

Figure 2.1-1.
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Boring 101B is located in the far southwest area of the FMC facility near former Pond 6E. It was

advanced to 7 feet and soil samples were taken at the 5- and 7-foot horizons. The 5-foot sample is

a brown silt with slag gravel. The 7-foot sample is a brown silt. For the most part, constituents in

both these samples were within the representative range, indicating little to no downward

migration of facility-related constituents (Table 4.2.3-20).

Gross alpha and gross beta activities were above representative levels in the 5-foot sample (94.1

± 27 pCi/g and 47.5 ± 11.86 pCi/g, respectively). These values fell to just below representative

levels in the 7-foot sample (Table 4.2.3-6). No PCBs were detected at a detection limit of 0.65

mg/kg. However, there were problems with the laboratory analysis of particular aroclors, and

resulting values were rejected during the validation process. New samples taken during Phase n

were submitted to the laboratory. The results of these analyses were less than a detection limit of

0.2 mg/kg. TPH was not detected in either soil horizon.

_^Mf

Boring 101R was advanced to 1.5 feet and samples were taken at the 0.5- and 1.5-foot horizons.

This boring was located next to boring F101B. The 0.5-foot sample was a dark brown silty sand

with a trace of gravel. The 1.5-foot sample was a gray sandy silt with a trace of gravel. Both of

these samples contained a number of constituents above representative levels: cadmium (340

mg/kg and 204 mg/kg, respectively), chromium (108 mg/kg and 141 mg/kg, respectively), copper

(22 mg/kg and 19.7 mg/kg, respectively), fluoride (12,380 mg/kg and 12,890 mg/kg,

respectively), lead (69.9 mg/kg and a nondetect at a detection limit of 41 mg/kg, respectively),

total phosphorus (11,800 mg/kg and 6,850 mg/kg, respectively), silver (35.2 mg/kg and 22.4

mg/kg, respectively), vanadium (105 mg/kg and 134 mg/kg, respectively) and zinc (8,020 mg/kg

and 5,180 mg/kg, respectively) (Table 4.2.3-20). The suite of above-representative constituents

suggests that the 0.5-foot sample was mixed primarily with precipitator dust, while the 1.5-foot

sample contained both precipitator dust or phossy solids and slag.

Gross alpha and gross beta activities were above representative levels in both soil horizons

(Table 4.2.3-6). The greatest readings were found in the 1.5-foot horizon (182 ± 65 pCi/g and
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81 ± 19.52 pCi/g, respectively). These readings are not unusual for slag or precipitator slurry or

phdssy water solids. No PCBs were detected at a 0.65 mg/kg detection limit in either sample, nor

was TPH present (10 mg/kg detection limit).

The near-surface soils in the vicinity of boring 101 were mixed with precipitator dust or phossy

solids and slag. The fill layer extended to at least 5 feet in depth in the immediate vicinity of

101B. Constituents do not appear to have migrated beyond 7 feet into the subsurface.

Boring F102B was advanced to 5 feet and soil samples taken at the 3- and 5-foot horizons. This

boring is located on the northern side of Bannock Paving. Both the 3-foot and 5-foot samples

were tan-brown silts. The 3-foot sample contained above-representative levels of cadmium

(2.2 mg/kg), chromium (38.6 mg/kg), fluoride (970 mg/kg), nickel (16 mg/kg), vanadium

(48.3 mg/kg), and zinc (79.5 mg/kg). With the exception of zinc (53 .4 mg/kg), all constituents

were within representative levels in the 5-foot sample (Table 4.2.3-20). This finding suggests

little to no downward migration of EMF-related constituents into the subsurface.

Neither soil horizon in F102B contained above-representative levels of gross alpha or gross beta

activity (Table 4.2.3-6). TPH was not detected (10 mg/kg detection limit) in either sample, nor

were PCBs (0.65 mg/kg detection limit).

Boring F103B was advanced to 5 feet, and soil samples were taken at the 3- and 5-foot horizons.

This boring is located on the northern side of Bannock Paving, just to the east of F102B. Both

soil samples were tan-brown silts. The 3-foot sample contained above-representative levels of in

fluoride (600 mg/kg), mercury (1.1 mg/kg), total phosphorus (855 mg/kg), and zinc (55.9 mg/kg).

Of these constituents, only total phosphorus (775 mg/kg) remained above its representative level

in the 5-foot sample (Table 4.2.3-20). This finding suggests little to no downward migration of

EMF-related constituents into the subsurface.
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Neither soil horizon in F103B contained above-representative levels of gross alpha or gross beta

activity (Table 4.2.3-6). TPH was detected at 61.4 mg/kg in the 3-foot sample but was not

detected in the 5-foot sample (10 mg/kg detection limit). No PCBs were detected (0.65 mg/kg

detection limit) in either sample, indicating that while the road may have been oiled for dust

control in this area, the oil apparently did not contain PCBs.

Boring 104R, adjacent to a ferrophos storage pile, was advanced to 1.5 feet, and samples were

taken at the 0.5- and 1.5-foot horizons. Both samples were described as gray slag. Both samples

contained a number of constituents at above-representative levels (Table 4.2.3-20): cadmium

(12.6 mg/kg and 5.5 mg/kg, respectively), calcium (253,000 mg/kg and 192,000 mg/kg),

chromium (820 mg/kg and 2,830 mg/kg, respectively), copper (84.3 mg/kg and 348 mg/kg,

respectively), fluoride (17,260 mg/kg and 14,540 mg/kg, respectively), iron (39,100 mg/kg in the

1.5-foot sample), nickel (139 mg/kg and 641 mg/kg, respectively), total phosphorus (3,490 mg/kg

and 4,100 mg/kg, respectively), silver (6 mg/kg and 17.8 mg/kg, respectively), vanadium (757

mg/kg and 2,620 mg/kg, respectively), and zinc (200 mg/kg and 452 mg/kg, respectively). The

suite of above-representative constituents suggests that both samples contained with a mixture of

slag and ferrophos. This conclusion was reached by examining the levels of calcium, fluoride,

and total phosphorus, which are indicative of slag, and the levels of iron, chromium, nickel, and

vanadium, which are indicative of ferrophos. The lower levels of arsenic, cadmium, lead, and

zinc ruled out the presence of precipitator dust or ore. Native soils were not encountered at this

location, and the vertical extent of the fill is not known.

Gross alpha and gross beta activities were above representative levels in both soil horizons that

were sampled (Table 4.2.3-6). The highest activities occurred in the soil from the 0.5-foot

horizon (177 ± 63 pCi/g and 82.4 ± 24.8 pCi/g, respectively). TPH was detected in both samples

(702 mg/kg and 300 mg/kg, respectively). No PCBs were detected in either sample although the

1.5-foot sample had a slightly higher detection limit (1 mg/kg compared to 0.65 mg/kg).
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Boring F105B is located just south of the former PCB storage shed. It was advanced to 3 feet,

and soil samples were taken at the 1- and 3-foot horizons. Both horizons were described as dark

grayish brown silt fill. Both of these samples contained the following constituents above

representative levels: arsenic (54.2 mg/kg and 13.7 mg/kg, respectively), cadmium (159 mg/kg

and 106 mg/kg, respectively), calcium (223,000 mg/kg and 192,000 mg/kg, respectively),

chromium (622 mg/kg and 269 mg/kg, respectively), copper (86 mg/kg and 37.9 mg/kg,

respectively), fluoride (19.700 mg/kg and 14,100 mg/kg, respectively), lead (44 mg/kg and

51 mg/kg respectively), nickel (134 mg/kg and 50.3 mg/kg, respectively), total phosphorus

(103,000 mg/kg and 35,800 mg/kg, respectively), silver (6.4 mg/kg and 11.7 mg/kg, respectively),

vanadium (724 mg/kg and 311 mg/kg, respectively), and zinc (1,400 mg/kg and 1,290 mg/kg,

respectively) (Table 4.2.3-20). The suite of above-representative constituents suggests that both

samples contained a mixture of slag and other EMF-related materials. Native soils were not

encountered. ^~

w
As would be expected given the concentrations of detected inorganic parameters, gross alpha and

gross beta activities were at above-representative levels in both sample horizons (Table 4.2.3-6).

The highest activity was at the 1-foot horizon (281 ± 52.2 pCi/g and 108 ± 13.88 pCi/g,

respectively). The 1-foot sample contained 2,134 mg/kg TPH. TPH, however, fell to 92 mg/kg

by 3 feet, which indicates limited downward migration. Aroclor 1260 was detected at 0.069

mg/kg in the 1-foot horizon and again at 0.018 in the 3-foot horizon. There was some difficulty

with the 1-foot sample at the laboratory, and this location was resampled during Phase n. The

re-analysis did not detect any aroclors (0.2 mg/kg detection limit) in the 1-foot sample. The

results of the PCB analysis indicate the presence of insignificant levels of PCBs in the near-

surface soils. Their presence does not appear to be widespread nor does there appear to be

significant vertical migration.

Boring F106B was advanced to 3 feet and soil samples taken at the 1- and 3-foot horizons. This

boring is located in the southern part of the site on the road running between the slag piles. The ^ N
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soil sample taken at 1 foot was a tan-brown silt. The sample taken at 3 feet was a tan silt. The

1-foot sample contained above representative levels of cadmium (5.4 mg/kg), chromium (36.2

mg/kg), fluoride (2,050 mg/kg), and zinc (93.6 mg/kg) (Table 4.2.3.2-20). The suite and level of

above-representative parameters indicate minor mixing with slag. All of these parameters were

within the representative range in the 3-foot sample. This finding suggests little to no downward

migration of EMF-related constituents into the subsurface beneath the road.

Both gross alpha and gross beta readings were within their representative levels for the two soil

sample horizons (Table 4.2.3-6). No PCBs were detected in either of the soil horizons (0.65

mg/kg detection limit). TPH was detected in the 1-foot soil sample at 78.4 mg/kg. The 3-foot

sample did not contain detectable TPH (detection limit of 10 mg/kg). This finding suggests that

no downward migration is occurring.

Boring F107R is located just north of former Pond 3S. It was advanced to 1.5 feet, and soil

samples were taken at the 0.5- and 1.5-foot horizons. The 0.5-foot sample was a slag gravel. The

1.5-foot sample is a slag/gravel/brown silt mixture. As expected, both of these samples contained

a number of constituents above representative levels (Table 4.2.3-20). The suite of above-

representative constituents suggests that both samples contained with a mixture of slag and other

EMF-related materials. Native soils were not encountered.

As expected, given the concentrations detected for inorganic parameters, gross alpha and gross

beta activities were above representative levels in both sample horizons (Table 4.2.3-6). The

highest activity was at the 0.5-foot horizon (234 ±71.6 pCi/g and 88.4 ± 25.6 pCi/g,

respectively). The 0.5-foot sample contained 1,462 mg/kg TPH. TPH, however, fell to 28.2

mg/kg by 1.5 feet, indicating limited downward migration. No PCBs were detected in either soil

horizon. However, the detection limit for the 0.5-foot sample was 1 mg/kg compared to the 0.65

mg/kg detection limit for the 1.5-foot sample.
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Boring F108B is located between the eastern slag pile and the calciner sludge drying area (Figure

2.1-1). It was advanced to 2.5 feet and soil samples taken at the 0.5- and 2.5-foot horizons. The

0.5-foot sample was a tan silt with gravel. The 2.5-foot sample was a dark tan silt. Both of these

samples contained a number of constituents above representative levels (Table 4.2.3-20). The

suite of above-representative constituents suggests that they contained slag. Native soils were not

encountered.

Gross alpha and gross beta activities indicate some slag enrichment (Table 4.2.3-6). The greatest

readings were in the 2.5-foot soil horizon with gross alpha at 57.2 ±18.2 pCi/g and gross beta at

38.5 ± 9.14 pCi/g. No PCBs were detected in either sample nor were any TPH detected.

Boring F109B is located at the southeastern boundary between FMC and Simplot. This area is

roughly between the gypsum stack to the east and calciner sludge piles to the west (Figure 2.1-1).

It was advanced to 2.5 feet and soil samples taken at the 0.5- and 2.5-foot horizons. The 0.5-foot /"' \

sample was a road-surface combination of gypsum, slag, and gravel. The 2.5-foot sample was a

tan silt. Both of these samples contained a number of constituents above representative levels

(Table 4.2.3-20). The suite of above-representative constituents indicates that the samples

contained small amounts of either gypsum or calciner fines. Native soils were not encountered.

Gross alpha and gross beta were detected slightly above representative levels in the 0.5-foot

sample (30.2 ± 11.44 pCi/g and 32.4 ± 8.08 pCi/g, respectively). Gross alpha and beta were

within representative levels in the 2.5-foot sample (Table 4.2.3-6). No PCBs were detected in

either sample nor were any TPH detected.

Boring Fl 10B is located between the IWW basin and the silica pile (Figure 2.1-1). It was

advanced to 2.5 feet and soil samples taken at the 0.5- and 2.5-foot horizons. The 0.5-foot sample

was a dark brown to black silt with gravel. The 2.5-foot sample was a brown-black silt with a

trace of gravel. Both of these samples contained a number of constituents above representative

levels (Table 4.2.3-20). The suite of above-representative constituents indicates the samples

EMF RJ report 4.2-134 EMWoc*FonnJU.doc\Se«4_2.doc
September 1993



Section 4 Nature and Extent of Constituents of Potential Concern

contained varying amounts of slag and ore. While constituent concentrations were generally

lower at a depth of 2.5 feet, the 2.5-foot sample still contained above-representative levels of most

of the EMF-related constituents. Native soils were not encountered.

Gross alpha and gross beta activities were above representative levels for both sample horizons

(Table 4.2.3-6). The highest activities were found in the 2.5-foot sample: 90.3 ± 22.8 pCi/g gross

alpha and 53.3 ± 10.62 pCi/g gross beta. No PCBs were detected in either sample tested.

However, while the 0.5-foot sample did not contain any detectable TPH (10 mg/kg detection

limit), the 2.5-foot sample did (1,115 mg/kg). This finding suggests the soils were laid down in

lifts, since oils could not have traveled from top to bottom without affecting the soils through

which they passed. In other words, the 2.5-foot sample contained TPH when it was laid down or,

alternatively, was covered by newer soils at a later date.

Boring FM1R is located on the slag haul road just north of the slag piles (Figure 2.1-1). It was

advanced to 2 feet and soil samples taken at the.0.5- and 2-foot horizons. Both samples were gray

silts with slag. Both samples contained a number of constituents above representative levels

(Table 4.2.3-20). The deeper sample was more enriched with trace metals. The suite of above-

representative constituents is characteristic of slag. Native soils were not encountered.

As expected, given the concentrations of inorganic parameters detected, gross alpha and gross

beta activities were above representative levels in both sample horizons (Table 4.2.3-6). The

highest activity was at the 0.5-foot horizon (334 ± 94.2 pCi/g and 125 ± 26.2 pCi/g, respectively).

The 0.5-foot sample contained 109 mg/kg TPH. TPH, however, had fallen to 52 mg/kg by 2 feet,

indicating limited downward migration. No PCBs were detected in either soil horizon. However,

the detection limit for the 0.5-foot sample was 2 mg/kg compared to 1 mg/kg in the 2-foot

horizon.

Boring Fl 12R is located on the readjust east of the slag pit (Figure 2.1-1). It was advanced to

2 feet and soil samples taken at the 0.5- and 2-foot horizons. Both samples are gray silts with
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slag. Both contained a number of constituents above representative levels (Table 4.2.3-20). The

deeper sample was more enriched with trace metals. Native soils were not encountered.

Gross alpha and gross beta activities were above representative levels for both sample horizons

(Table 4.2.3-6). The highest activity was at the 2-foot horizon (188 ± 33.4 pCi/g and 107 ± 12.92

pCi/g, respectively). The 0.5-foot sample contained 51.3 mg/kg TPH. TPH, however, had fallen

to 30.1 mg/kg by 2 feet. No PCBs were detected in either soil horizon (0.65 mg/kg detection

limit).

Boring Fl 13R is located on the road south of the furnace building (Figure 2.1-1). It was

advanced to 2 feet and soil samples taken at the 0.5- and 2-foot horizons. The 0.5-foot sample

was a dark brown/gray sand/silt with a trace of gravel. The 2-foot sample was a tan-brown sandy

silt. The 0.5-foot sample contained a suite of parameters that are characteristic of slag and ore

(Table 4.2.3-20). The concentrations of most EMF-related parameters found in the 2-foot sample,

while at above-representative levels, indicate decreasing concentrations with depth. Native soils

were not encountered. >

Gross alpha and gross beta activities were above representative levels in both soil samples (Table

4.2.3-6). However, there was a marked decline in both parameters between the 0.5-foot horizon

(145 ±27.8 pCi/g and 79.8 ± 10.52 pCi/g, respectively) and the 2-foot sample (28.6 ± 19.26 pCi/g

and 33.5 ± 13.8 pCi/g, respectively). This pattern follows that noted above for the inorganic

parameters. No TPH were detected in either sample. However, Aroclor 1260 was detected in the

2-foot sample at 0.018 mg/kg. The presence of an aroclor at a low level in a deeper sample

without a corresponding TPH value is suspect and is probably a laboratory artifact.

Boring F114R is located on the road south of the calciner building (Figure 2.1-1). It was

advanced to 2 feet and soil samples taken at the 0.5- and 2-foot horizons. The 0.5-foot sample

was a dark brown/gray sand/silt with a trace of gravel. The 2-foot sample was a brown sandy

silt. The 0.5-foot sample contained a mix of constituents characteristic of slag and ore f \
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(Table 4.2.3-20). The concentrations of most EMF-related constituents above representative

levels in the 2-foot sample, decreased with depth. Native soils were not encountered at this

location.

Gross alpha and gross beta activities were considerably above representative levels in the 0.5-foot

sample and declined to near or below representative levels in the 2-foot sample (Table 4.2.3-6).

No PCBs were detected (0.65 mg/kg detection limit), nor were any TPH (detection limit of 20 to

21 mg/kg).

Boring Fl 15R is located on the road east of the calciner complex (Figure 2.1-1). It was advanced

to 2 feet and soil samples taken at the 0.5- and 2-foot horizons. The 0.5-foot sample a dark brown

sandy silt. The 2-foot sample was a tan-brown silt. The 0.5-foot sample contained a suite of

constituents characteristic of ore (Table 4.2.3-20). The concentrations of most EMF-related

constituents above representative levels in the 2-foot sample, decreased with depth. Native soils

were not encountered at this location.

As would be expected in an ore sample, gross alpha and gross beta activities were considerably

above representative levels (151 ± 27 pCi/g and 81.4 ± 10.72 pCi/g) in the 0.5-foot horizon.

These values, like the inorganic parameters in the sample, declined to near or below representative

levels in the 2-foot sample (Table 4.2.3-6). No PCBs were detected (0.65 mg/kg detection limit),

nor were any TPH (detection limit of 20 mg/kg).

Boring Fl 19R is located on the readjust west of the ore pile (Figure 2.1-1). It was advanced to

2 feet and soil samples taken at the 0.5- and 2-foot horizons. Both samples were described as ore.

The analytical results for both samples supported this description (Table 4.2.3-20). Native soils

were not encountered at this location.

The values obtained for gross alpha and gross beta in this borehole, like the inorganic parameters,

were indicative of ore (226 ± 77.8 pCi/g and 153 ± 89 gross alpha in the 0.5- and 2-foot horizons,

respectively, and 96 ± 26.6 pCi/g and 85.1 ± 38.4 pCi/g gross beta in the 0.5- and 2-foot horizons,
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respectively) (Table 4.2.3-6). No PCBs were detected (0.65 mg/kg detection limit) in either

sample. However, TPH were detected at 270 mg/kg in the 0.5-foot sample. By the 2-foot sample,

TPH had declined to 27.8 mg/kg, indicating attenuation with depth.

Boring F121R is located by the railroad track north of the silica pile (Figure 2.1-1). It was

advanced to 2 feet and soil samples taken at the 0.5- and 2-foot horizons. The 0.5-foot sample

was a gray silt slag. The 2-foot sample was a gray silt slag with gravel. Both samples contained a

suite of constituents characteristic of slag (Table 4.2.3-20). The concentrations of most EMF-

related constituents found above representative levels in the 2-foot sample decreased with depth.

Native soils were not encountered at this location.

Both samples in this borehole contained above-representative gross alpha and gross beta activities

(Table 4.2.3-6). Both parameters were at about the same level (129 ± 26.6 pCi/g and 126 ± 22.8

pCi/g gross alpha and 65.6 ±9.78 pCi/g and 69.6 ± 9.82 pCi/g gross beta). No PCBs were

detected in either sample (detection limit of 0.65 mg/kg). TPH were detected in the 0.5-foot

sample at 27.6 mg/kg but were not detected in the 2-foot sample.

Boring F122R is located southwest of the slag pit and east of the old PCB transformer storage

area (Figure 2.1-1). It was advanced to 2 feet and soil samples taken at the surface and 2-foot

horizons. The texture of the samples was a brown silt fill. The surficial sample contained above-

representative levels of cadmium (6 mg/kg), chromium (42.6 mg/kg), fluoride (1,250 mg/kg),_total

phosphorus (4,320 mg/kg), vanadium (54.3 mg/kg), and zinc (169 mg/kg). The 2-foot sample

contained constituents at greatly reduced levels, but still contained above representative levels of

fluoride (620 mg/kg), total phosphorus (876 mg/kg), and zinc (81.6 mg/kg) (Table 4.2.3-20).

Native soils were not encountered at this boring.

Gross alpha and beta were above representative levels in the surficial sample but declined to

below representative levels in the 2-foot sample (Table 4.2.3-6). Gross alpha activity was at 38.2

± 17.34 pCi/g and gross beta at 34.1 ± 10.28 pCi/g in the surficial sample. No PCBs were
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detected (0.65 mg/kg detection limit). However, TPH were found at 51.8 mg/kg in the surficial

sample and at 32.8 mg/kg in the 2-foot sample, indicating some migration.

Boring F123B is located just north of the western slag pile (Figure 2.1-1). It was advanced to

4 feet and soil samples taken at the 2- and 4-foot horizons. The 2-foot sample was a brown sandy

silt with a trace of gravel. The 4-foot sample was a brown silt. With the exception of potassium

(3,990 mg/kg) and orthophosphate (143 mg/kg), constituent concentrations in the 2-foot sample

were within representative levels (Table 4.2.3.-20). The 4-foot sample contained above-

representative levels of fluoride (900 mg/kg) and total phosphorus (871 mg/kg), indicating some

minor migration of these two constituents from the sandy silt into the silt. All other constituents

were within representative levels.

Gross alpha was slightly above its representative level in the 2-foot sample (25.8 ± 15.78 pCi/g).;"

All other gross alpha and gross beta measurements were within representative limits (Table

4.2.3-6). No PCBs were detected in the Phase I sampling (detection limit of 0.65 mg/kg).

However, several PCB results were rejected in the data validation process. Soils in the area of

F123B were resampled in Phase n and submitted for PCB analysis. The new analysis results

were less than a 0.2 mg/kg detection limit. TPH were not detected in the surficial soil sample

(10 mg/kg detection limit), but were detected at 34.8 mg/kg in the subsurface sample.

Boring F124B is located just north of Pond 8S (Figure 2.1-1). It was advanced to 12 feet and soil

samples taken at the 10- and 12-foot horizons. The 10-foot sample was described as a slag/gravel.

The 12-foot sample was a tan-brown silt/sandstone. The 10-foot sample contained above-

representative concentrations of constituents indicative of slag (Table 4.2.3.-20). The 12-foot

sample contained constituents indicative of precipitator slurry or phossy water solids. These

materials are found hi Pond 8S. Since the color and texture of the sample were not those of either

of these two materials, the above-representative levels of constituents may be the result of contact

with liquids associated with one or the other of the two wastestreams.
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Gross alpha and gross beta activities were above representative levels in both sample horizons

(Table 4.2.3-6). No PCBs were detected in either sample (detection limit 0.65 mg/kg). TPH were

also not detected in the two soil samples at F124B (detection limit 10 mg/kg).

Boring F125B is located about 100 feet to the east of Pond 8S (Figure 2.1-1). It was advanced to

3 feet and soil samples taken at the 1- and 3-foot horizons. The 1-foot sample is a tan fine silt.

The 3-foot sample is a brown silt. The following constituents exceeded representative levels:

cadmium (2.6 mg/kg and 3.2 mg/kg, respectively), chromium (30.6 mg/kg at the 3-foot horizon),

fluoride (2,180 mg/kg and 2,580 mg/kg, respectively), total phosphorus (1,340 mg/kg and 1,150

mg/kg, respectively), and zinc (113 mg/kg and 97.2 mg/kg, respectively) (Table 4.2.3-20). The

lack of a clear-cut high-to-low or low-to-high migration pattern indicates these samples are .

probably samples of a EMF-affected fill.

Gross alpha activities were above representative levels in the 1-foot sample (29.9 ± 19.34 pCi/g)

but fell to below representative levels in the 3-foot horizon (Table 4.2.3-6). Gross beta activities

for both the 1-foot and 3-foot horizons were below the gross beta representative level. No PCBs

were detected in either sample (detection limit of 0.65 mg/kg). TPH were also not detected in the

two soil samples at F125B (detection limit of 10 mg/kg).

Boring F126B is located to the south of Pond 8S (Figure 2.1-1). It was advanced to 2 feet and soil

samples taken at the surface and 2-foot horizons. Both samples were tan silts with gravel. Both

contained concentrations of EMF-related constituents above the representative range (Table

4.2.3-20). These samples are probably samples of an EMF-affected fill.

Gross alpha activities for boring F126B were below representative levels (Table 4.2.3-6). Gross

beta activity was slightly above the gross beta representative level in the surficial sample (33.2

± 11.42 pCi/g), but was below the representative level in the 2-foot sample. Gross alpha and beta

activities in this borehole did not track well with the concentrations reported for the inorganics.
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No PCBs were detected in either sample (detection limit of 0.65 mg/kg). TPH were also not

detected in the two soil samples at F126B (detection limit of 10 mg/kg).

Phase II Results for Roads. To determine the depth of impact at the location of boring

112R, boring F129B was placed in the general area during Phase II and advanced to 26 feet. The

drilling log described a 0.3-foot-thick asphalt layer, followed by 3.7 feet of light olive-gray

gravelly sand, with the remaining texture a moderately yellowish brown silty sand to silt. The

descriptions of the two boring subsurfaces illustrate the spatial variability of the soils at the FMC

facility. Soil samples were taken at the 0.5-, 5-, 10-, 15-, 20-, and 25-foot horizons and tested for

inorganics and radiological parameters (Table 2.1-1).

The 0.5-foot sample contained a number of constituents at above-representative levels: cadmium

(10.6 mg/kg), calcium (213,000 mg/kg), fluoride (13,500 mg/kg), total phosphorus (4,390 mg/kg),.

potassium (6,520 mg/kg), vanadium (190 mg/kg), and zinc (137 mg/kg) (Table 4.2.3-20). This

suite of constituents indicates that the sample was a mixture of soils and slag. With the exception;:

of total phosphorus, which was present at concentrations just above the representative level

throughout the borehole, these parameters were below representative levels in all of the remaining

samples, suggesting there has been no subsurface migration of EMF-related materials in this

borehole.

Gross alpha and gross beta activities exhibited the same pattern of results (Table 4.2.3-6). Gross

alpha and beta were above representative levels in the surficial sample (62.4 ± 11.6 pCi/g and

35.3 ± 5.29 pCi/g, respectively). However, activities in the remaining five samples were all

within representative levels.

Summary - Roads. With few exceptions, all of the road samples taken at FMC indicated

that the roads were constructed from EMF-related fill materials (generally slag, but in some cases

ore and/or native soils mixed with EMF-related materials). These materials, by their very nature,

contained above-representative levels of inorganics and radionuclides. However, samples

EMFdocAFann_RLdoG\Sect4_2xioc 4.2-141 EMFR1 report
September 1995



o
EMF Remedial Investigation, Part II - Surface and Subsurface Characterizations .

collected below the fill materials provided very little to no migration of the bed constituents. The

constituents for which some mobility was most often evidenced were phosphates, fluoride,

potassium, and to some, extent zinc. The radionuclides and other trace metals were immobile.

PCBs and TPH were also extensively measured in the road samples. While TPH were

occasionally observed at very elevated levels (hundreds of mg/kg), PCBs were rarely detected,

and then at less than 1 mg/kg. This observation coincides with observations from other soil

sampling at the site.

Waste Oil Storage Area

The waste oil storage area was constructed in 1990 for drummed waste oils. This storage area

overlies former Pond 2S, a phossy water pond. One of the two originally planned borings was

drilled in this area to investigate subsurface soil conditions. During the drilling operations,

elemental phosphorus was encountered several times, forcing the relocation of the borehole. The C \

soil samples were tested for inorganics, gross alpha and beta, PCBs, and TPH (Table 2.1-1).

Boring F037B was advanced through a fill related to Pond 2S to a depth of 20 feet. A soil sample

was taken at 20 feet just below the fill soil interface. This sample was a white silt that was

possibly fill. Above-representative levels of boron (33.9 mg/kg), fluoride (1,550 mg/kg), lithium

(19.2 mg/kg). total phosphorus (8,020 mg/kg), potassium (9,490 mg/kg), and zinc (449 mg/kg)

were detected. No PCBs or TPH were detected in this sample (Table 4.2.3-21). Gross alpha and

gross beta were both above representative levels (32.6 ± 14.96 pCi/g and 62.7 ± 10.12 pCi/g,

respectively). The gross beta activity was probably due to the levels of potassium in the sample.

Since no further samples were taken, the depth of migration of these materials is unknown.

Gross alpha and gross beta activities in the 20-foot sample were above representative levels (32.6

± 14.96 pCi/g and 62.7 ± 16.12 pCi/g, respectively) (Table 4.2.3-6). This finding was expected

given the above-representative levels of the inorganics. No PCBs or TPH were detected in this

sample. C \
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Summary - Waste Oil Storage Area. The subsurface in the vicinity of the waste oil

storage area contains materials related to Pond 2S to a depth of at least 20 feet. Evidence of

elemental phosphorus was found in the subsurface. No organics were detected at 20 feet,

although a number of inorganic concentrations and gross alpha and gross beta activities were

above representative levels. The depth of impact of the pond (not materials from the waste

storage area) was not determined.

9S Storage Area

Area 9S has been used as a storage area for dried precipitator dust. It is an unlined excavated area

covering approximately 3 acres. Soils in the eastern portion of the area were tested during the

1990 FFA investigation. The results of these analyses are discussed below along with the Phase I

data. To further characterize the area, one boring was drilled hi the western portion of 9S, and the

soil samples were tested for inorganic and radiological parameters. \

In 1990, boring B-2 was advanced to 11.5 feet, and three soil samples were taken at the 0.5-, 6.5-,

and 11.5-foot horizons. The first sample was a dark gray to black slag fill. The second was an

olive-gray silty sand taken at the fill/soil interface. The 11.5-foot sample was a moderate

yellowish brown silt. The fill sample contained above-representative levels of a number of

constituents, which suggests it was precipitator dust (Table 4.2.3-22). Of special note were

cadmium (4.150 mg/kg), lead (574 mg/kg), potassium (50,800 mg/kg), silver (69.9 mg/kg), and

zinc (52,600 mg/kg). However, by 6.5 feet, only potassium (7,110 mg/kg), total phosphorus

(1,970 mg/kg), and zinc (180 mg/kg) were above representative levels. These same constituents

persisted at above-representative levels into the 11.5-foot sample, but at lower levels. While the

depth of impact of all constituents was not determined in this borehole, the available data suggest

that trace metal migration has not occurred.

Boring F034B was advanced to 20 feet, and four soil horizons were sampled. The 5- and 10-foot

horizons were characterized as pale brown silts. The 15- and 20-foot horizons were reddish

yellow, sandy gravel. The 5-foot soil sample contained above-representative concentrations of
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the following constituents: cadmium (25.1 mg/kg), fluoride (1,980 mg/kg), lithium (18 mg/kg),

total phosphorus (2,730 mg/kg), potassium (7,870 mg/kg), and zinc (366 mg/kg) (Table 4.2.3-22).

The cadmium is unexpected, but otherwise, these elements are, as described above, the more

mobile of the constituents found in precipitator dust. In the 10-foot sample, all but lithium were

still at above-representative, but reduced, levels (Table 4.2.3-22). At the 20-foot horizon, all

constituents were within representative levels.

Gross alpha and gross beta activities were above representative levels (32.1 ±11.54 pCi/g and

47.3 ± 9.36 pCi/g, respectively) in the 5-foot sample (Table 4.2.3-6). These levels fell

considerably in the 10-foot silt but were again above representative levels in the first of the sandy

gravels. Gross alpha and gross beta activities were well belpw representative levels in the 20-foot

sample.

Summary - 9S Storage Area. About a 5-foot-deep fill layer was encountered in borings

in the eastern and western sections of the ,9S storage area. This fill appeared to be a mixture of

slag and precipitator dust Below this depth, most trace metals (with the exception of zinc) do not

appear to have migrated into the subsurface. There is evidence of fluoride, phosphate, potassium,

and zinc migration to 10 to 15 feet below the land surface. However, in the 20-foot boring all

constituents were within representative levels.

Active Landfill

The active landfill is located south of the slag pile. To assess subsurface conditions, one borehole

was drilled just to the north (downgradient) side. The plan was to drill to groundwater or bedrock,

whichever came first During the 1990 investigation, boring 138 located downgradient of the

landfill, was advanced to 168 feet after encountering weathered tuff at 140 feet. No groundwater

was encountered. Boring F027B encountered weathered tuff at 138 feet and, as previously

determined, no groundwater was present. Soil samples were taken at 10-foot intervals to 120 feet

and analyzed for inorganic, radiological, and volatile and semivolatile organic parameters

(Table 2.1-1). 0
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The soil texture for most samples was a brownish yellow (10-, 20-, 30-, 40-, and 50-foot horizons)

to yellowish brown (70-, 80-, 90-, 100-, 110-, and 120-foot horizons) silt. The two exceptions

were the surficial soil horizon (brown silt) and the sample taken at 60 feet, a yellowish brown

gravelly silt. For the most part, all inorganic parameters were near or below representative levels

(Table 4.2.3-23). There were several exceptions such as sodium (1,010 mg/kg) and potassium

(3,760 mg/kg) at 30 feet, and zinc (53.4 mg/kg and 55.2 mg/kg) at the surface and 110-foot

horizons, respectively. Other than zinc, no other trace metals were above representative levels.

Total phosphorus appeared fairly consistently at above-representative levels throughout the

borehole.

An evaluation of the gross alpha and gross beta results obtained for all sample intervals in F027B

indicates that none were above-representative levels (Table 4.2.3-6).

One semivolatile compound was detected in the 60-foot soil sample: bis (2ethylhexyl)phthalate at

25 mg/kg. Since it was not detected in any other sample and is a recognized artifact in sample

handling and analysis, its presence in this sample is assumed to be an artifact of the handling

procedures. A number of volatile organics were reported in various soil horizons at very low

levels. All of them, except ethylbenzene (0.003 mg/kg in the surficial sample and 0.002 mg/kg in

the 100-foot sample), are associated with laboratory contamination. They include carbon

disulfide (0.001 to 0.002 mg/kg), 2-butanone (0.018 in the surficial sample and 0.0175 in the

130-foot sample), toluene (0.002 to 0.175 mg/kg), xylenes (0.005 to 0.016 mg/kg), and acetone

(0.087 to 0.380 mg/kg). The toluene range was much narrower than appeared, in that the 0.175

mg/kg sample was surficial and the remaining samples all contained less than 0.005 mg/kg. The

acetone samples were frequently accompanied by a laboratory qualifier (B) signifying that the

laboratory blank was also contaminated with acetone. Given the random occurrence of the

volatiles and their low concentrations in the samples, there does not appear to be a measurable

volatile organic problem in the soils taken from this borehole.
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Summary - Active Landfill. Analyses of the soil samples taken from this borehole

indicate little to no EMF effects with regard to inorganic or radiological parameters. There were a

number of volatile organics detected in a random fashion within the borehole. For the most part

these organics appear to be associated with laboratory-introduced contamination. There does not

appear to be a clear association with site landfill activities.

8S Recovery Process

The 8S recovery process was built in 1983 and operated as a test facility to recover elemental

phosphorus from Pond 8S. The processing equipment was located on a concrete pad within a

dike near Pond 8S. The 8S recovery process was closed and dismantled under RCRA Subtitle C

requirements during the summer of 1993. Two borings (F058B and F059B) were drilled to the

north and west of the recovery process, respectively, to assess subsurface conditions (Figure

2.1-1). Soil samples were tested for inorganic, radiological, TPH, and PCB parameters.

.'. OBoring F058B was advanced to 9 feet, and soil samples were taken at the 7- and 9-foot horizons.

The 7-foot sample is a black-gray gravel/slag sludge. The 9-foot sample is a black-gray sludge to

dark brown silt. Both of these soil samples contained numerous constituents at above-

representative concentrations (Table 4.2.3-24). Examination of the relative levels of the

constituents detected indicates the presence of phossy water solids or precipitator dust Since the

8S recovery process was constructed in the vicinity of former Pond 6S, which contained phossy

water solids and precipitator slurry, it is probable that the sludge encountered in F058B was, in

fact, from the bottom of former Pond 6S and not related to 8S recovery process operations. The

vertical extent of impact from facility operations was not determined in this borehole.

Boring F059B was advanced to 10 feet, and one sample taken at the 10-foot horizon. The texture

was a black-gray slag. Evaluation of the chemical analysis of the sample indicates a

preponderance of precipitator slurry/phossy water solids material. This material appears to be a

northward continuation of the sludge found in F058B and supports the theory that the materials

o
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encountered were from the sludge-filled bottom of former Pond 6S. Native soils were not

encountered.

Samples from both boreholes had above-representative levels of gross alpha (143 ± 49.2 pCi/g to

1,660 ± 149 pCi/g) and gross beta (81.7 ±21.6 pCi/g to 1,220 ± 59.6 pCi/g). These values are

consistent with those expected for precipitator slurry/phossy water solids. Most of the gross beta

can be accounted for by the high potassium content of the samples (Table 4.2.3-6).

No PCBs were detected in any of the samples tested. TPH, however, were found in the F059B

sample at 13.5 mg/kg.

Summary - 8S Recovery Process. Borings drilled to the west and north of the recovery

process encountered fill to at least 9 feet Analysis of the lower reaches of this fill indicated

elevated levels of trace metals, fluoride, total phosphorus, and gross alpha and beta that are

associated with precipitator slurry and phossy water solids. These sludges are believed to be

associated with former Pond 6S rather than the recovery process operations. The vertical depth of

the impact was not determined.

4.2.3.3 FMC Facility Soils-Areas with Sustained Hydraulic Head

This section discusses the results of the RI Phase I and Phase II onsite soils investigation for areas

with a sustained hydraulic head over the underlying soils: Areas without a sustained hydraulic

head are discussed in Section 4.2.3.2.

Areas investigated with previously sustained hydraulic head include: former Pond IE; former

Pond 4E; former Pond 5E; former Pond 6E; former Pond 7E; former Pond 8S, the railroad swale;

IWW basin and ditch; former calciner ponds; and the former kiln scrubber overflow pond. Pond

8S was in use (i.e., had a sustained hydraulic head) during the RI period of investigation. The

IWW basin and ditch are the only areas with current sustained hydraulic head. The locations of

the soil borings associated with each of these areas are shown on Figure 2.1-1.
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Former Pond 8S

Pond 8S was an active, unlined phossy waste surface impoundment during the period of

investigation. In 1994, the pond was removed from operation, and a temporary cover was

installed. Since it was active during the period of investigation, no borings could be drilled into

it. However, three borings (B150, B12, and B13) were located near it and advanced to

ground water. Boring B150 was subsequently converted to groundwater monitoring Well 150.

Soil samples taken from the boreholes were analyzed for inorganic and radiological parameters

(Table 2.1-1).

Boring B150 was located to the north of Pond 8S (Figure 2.1-1) and is the closest to the pond. It

was sampled at 10-foot intervals to 90 feet. The first sample contained above-representative

levels of cadmium (13.5 mg/kg), calcium (211,000 mg/kg), chromium (178 mg/kg), copper

(13.9 mg/kg), fluoride (11,400 mg/kg), total phosphorus (4,080 mg/kg), potassium (6,880 mg/kg),

indicative of slag. This conclusion was expected since the boring was located near the toe of a

slag dike. Concentrations of all constituents decreased with depth. At 20 feet, only

orthophosphate (118 mg/kg), total phosphorus (1,630 mg/kg), potassium (4,550 mg/kg), and zinc

(64.3 mg/kg) remained above representative levels. Copper, total phosphorus, and zinc remained

near or above representative levels throughout the entire soil column. Other constituents were

generally near or below representative levels. Gross alpha and gross beta were also measured in

samples from this borehole (Table 4.2.3-6). With the exception of the slag sample at 10 feet

(gross alpha of 172 ± 11.72 pCi/g and gross beta of 84 ± 7.28 pCi/g), all gross alpha and gross

beta results were within representative levels.

Boring B-12 was located to the southwest of Pond 8S. It was closer to former Pond 2E than to

Pond 8S. Soil samples were taken at 10-foot intervals (starting at 10 feet) to 90 feet below the

ground surface. The description of the soil column above the 10-foot horizon indicated fill. The

10-foot soil sample contained a number of constituents above representative levels: cadmium ^ ^u
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(535 mg/kg), calcium (83,900 mg/kg), chromium (154 mg/kg), copper (40.8 mg/kg), fluoride

(7,030 mg/kg), lead (137 mg/kg), nickel (35.7 mg/kg), total phosphorus (9,980 mg/kg), silver (56

mg/kg), vanadium (138 mg/kg), and zinc (10,800 mg/kg) (Table 4.2.3-25). This suite of

constituents indicates the presence of precipitator dust or phossy water solids. At 20 feet, all but

fluoride (784 mg/kg), total phosphorus (1,610 mg/kg), potassium (6,410 mg/kg), and zinc (96

mg/kg) were within representative levels. Total phosphorus and zinc consistently above

representative levels throughout the soil column. Potassium returned to above-representative

levels in the 70- and 80-foot horizons.

Gross alpha and gross beta activities were only above representative levels in the 10-foot sludge

sample (143 ± 21.8 pCi/g for gross alpha and 117 ± 13.46 pCi/g for gross beta). However, the

gross alpha activities were somewhat higher in the 80- and 90-foot samples than they were in the

shallower samples (Table 4.2.3-6). This finding may be indicative of alpha emitters in the ,;:

groundwater. (See Section 4.4 for discussion of radiological measurements in groundwater.)

Boring B-13 was located east of Pond 8S. It was sampled at 10-foot intervals to 90 feet.

Groundwater was encountered at 98 feet. The first 1.4 feet of the boring appeared to be a fill. The

soil sample at 10 feet was just above a material similar to the 10-foot sample at B-12; however,

this material immediately below the 10-foot horizon was not sampled. The 10-foot sample

contained above-representative levels of cadmium (15.2 mg/kg'). total phosphorus (3,250 mg/kg),

and zinc (637 mg/kg) (Table 4.2.3-25). The 20-foot soil horizon contained above-representative

concentrations of total phosphorus (992 mg/kg) and zinc (52.7 mg/kg), while in the 30-foot

sample, zinc (111 mg/kg) and total phosphorus (797 mg/kg), but not cadmium, were above

representative levels. The distribution of zinc in the subsurface did not follow either a leachate

pattern (high-to-low or low-to-high) or a soil texture pattern (sands low, silts/clays high). Zinc

levels may or may not be entirely related to site activities. Regardless, the available data there do

not provide any evidence of migration of trace metals from the surface or the subsurface in this
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borehole. Gross alpha and gross beta activities were within representative levels for all samples

taken (Table 4.2.3-6).

Summary - Former Pond 8S. Former Pond 8S is surrounded by a fill layer of variable

depth (10 to 14 feet). To the north is a slag layer and to the south is a black clayey material with

the constituents of phossy water solids or precipitator dust. The fill in general contains above-

representative levels of various constituents associated with site activities. Beneath this fill there

is little evidence of downward migration of any constituents other than total phosphorus, fluoride,

and zinc. The zinc occurs with such persistence relative to other sampling locations that it is not

possible to determine whether it is naturally occurring or EMF-related. These three borings may

have been close enough to one or both of the unlined ponds 8S or 2E to have been slightly

influenced by belling from their contents. Gross alpha and gross beta activities were above

representative levels only in identifiable fill horizons.
r
\j

Former Pond IE ^^

Former Pond IE is located in the southwestern portion of FMC (Figure 2.1-1). It was unlined and

received phossy water/solids and precipitator slurry. The subsurface was initially investigated in

1990 with boring B-l. These results are presented below. In Phase I, an additional boring was

drilled in the pond and four soil samples taken at approximately 5-foot intervals. These samples

were analyzed for the presence of inorganics and radioactivity (Table 2.1-1).

In 1990, boring B-l was advanced to 31 feet and samples taken at the 0.5-, 6.5-, 11.5-, and

31 -foot horizons. The drilling log indicates that the first 4 feet consisted of fill, while the.

remaining depth was a very pale orange silt. The 0.5-foot sample contained above-representative

levels of cadmium (5.110 mg/kg), chromium (278 mg/kg), copper (155 mg/kg), lead (683 mg/kg),

potassium (66,300 mg/kg), selenium (77.6 mg/kg), silver (79.6 mg/kg), vanadium (234 mg/kg),

zinc (69,800 mg/kg), and total phosphorus (86,000 mg/kg) (Table 4.2.3-26). By the 6.5-foot

horizon the only constituents that were above representative levels were potassium (9,295 rag/kg),

zinc (1,590 mg/kg), orthophosphate (269 mg/kg), and total phosphorus (5,770 mg/kg). These
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same constituents were still above representative levels in the 31-foot horizon, albeit at reduced

levels. This pattern is one that can be observed in most of the former pond areas in the

southwestern area of FMC.

In Phase I of the RI, boring F033B was advanced to 19.5 feet and sampled at the 4.5-, 9.5-, 14.5-,

and 19.5-foot horizons. The soil texture was a brownish yellow silt for all horizons. The first 4.5

feet of the boring were slag fill. The 4.5-foot sample, which was taken at the fill/soil interface,

contained above-representative levels of boron (50.6 mg/kg), cadmium (485 mg/kg), chromium

(51.8 mg/kg), copper (22.9 mg/kg), fluoride (4,130 mg/kg), lead (79.6 mg/kg), total phosphorus

(6,410 mg/kg), potassium (15,900 mg/kg), silver (46.1 mg/kg), vanadium (55 mg/kg), and zinc

(7,320 mg/kg) (Table 4.2.3-26). By the 9.5-foot horizon, all trace metals except for zinc

(295 mg/kg) were within representative levels. The deepest sample horizon (19.5 feet) still

contained above-representative levels of fluoride (1,210 mg/kg), total phosphorus (1,630 mg/kg),

potassium (4,740 mg/kg), and zinc (75.7 mg/kg).

In F033B, above-representative levels of both gross alpha (114 ±22.4 pCi/g) and gross beta

(152 ± 15.2 pCi/g) were measured in the 14.5-foot horizon (Table 4,2.3-6). However, gross alpha

activities were below its representative level in the remaining three horizons. Gross beta, on the

other hand, reflecting the above-representative levels of potassium, remained above its

representative level for all sampling intervals.

Summary - Former Pond IE. Investigation of former Pond IE revealed precipitator

slurry dust and/or phossy water solids to a depth of at least 4.5 feet in some areas of the former

pond. These materials contained elevated levels of trace metals, fluoride, total phosphorus, and

gross alpha/beta. Analytical results for soil samples taken beneath the fill area indicated, with the

exception of zinc, little to no migration of any trace metals into the soils. There is evidence of the

continued migration to depth of fluoride, total phosphorus, potassium, and to a lesser extent zinc.

It appears that the natural attenuation properties (calcareous and alkaline) of the soils in the area

combined with the solubility of the deposited solids preclude migration of measurable quantities
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of most of the constituents into the subsurface. Measurable is defined here as the ability to

distinguish between representative and above-representative concentrations of a given constituent

in the soil.

Former Pond 4E

Former Pond 4E, which has been partially covered by active Pond 11-14S construction, is located

in the southwestern portion of FMC. It lies just to the west of IE (Figure 2.1-1). Pond 4E

received phossy water/solids, precipitator slurry, and dried precipitator dust and slag. This pond

was not investigated in 1990. One boring was advanced in Pond 4E to groundwater during

Phase I to investigate subsurface conditions. Soil samples taken in this boring were analyzed for

inorganics and radiological parameters (Table 2.1-1).

Boring F024B was advanced 75 feet to groundwater. Samples were taken at 10-foot intervals at

the following horizons: 0, 10, 20, 30,40, 50,60,70, and 75 feet. The boring log described the

first 11 feet as fill with the top 6 inches called out as slag. The 20-, 30-, 40-, and 50-foot horizons

were brown silt The material changed to a silty gravel between 56 and 60 feet At 60 feet, the

texture changes again to a brown, coarse, sandy gravel. At 73 feet, a light yellowish brown silt

was encountered. Analytical results for the 0.5-foot sample indicate that the material was affected

primarily by precipitator dust or phossy solids (Table 4.2.3-27). This conclusion is evident from

the relatively high values of cadmium (918 mg/kg), lead (157 mg/kg), potassium (15,700 mg/kg),

silver (87.1 mg/kg), and zinc (15,200 mg/kg), and the relatively low levels of calcium and

molybdenum.

All trace metals except zinc (85.3 mg/kg) were within representative levels in the 10-foot horizon.

However, above-representative levels of fluoride (1,510 mg/kg), total phosphorus (1,640 mg/kg),

and potassium (8,000 mg/kg) were present This pattern persisted throughout the soil column to

75 feet. There was an abrupt increase in iron content at the 40-foot horizon that continued to at

least the 70-foot horizon (through two soil textures). This increase was accompanied by an
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increase in sodium and nickel concentrations. These latter changes are probably not related to site

activities.

Gross alpha and beta patterns were somewhat similar to the inorganic pattern described above

(Table 4.2.3-6). The 0.5-foot sample contained above-representative activities of both gross

alpha (95.3 ±22.2 pCi/g) and gross beta (113 ± 13.32 pCi/g). Given the presence of precipitator

dust and/or phossy solids, these results were not unexpected. Constituents in the 10- through

50-foot-horizon samples were all well within representative levels. At the 60-foot horizon there

was a change in lithology to gravel, and at this change, radioactivities also increased to levels at

or slightly above representative levels. These activities returned to representative levels in the

75-foot silt. The higher activities the gravels are probably native in origin and not a result of

facility activities.

Summary - Former Pond 4E. As with former Pond IE, the investigation of former Pond

4E yielded evidence of precipitator slurry dust and/or phossy water solids in the near-surface soils

of the former pond. These materials contained elevated levels of trace metals, fluoride, total

phosphorus, and gross alpha/beta. Analytical results for soil samples taken beneath the fill area

indicated that with the exception of zinc, little to no migration of trace metals into the soils has

occurred. There is evidence of the continued migration to depth of fluoride, total phosphorus,

potassium, and to a lesser extent zinc. It appears that the natural attenuation properties

(calcareous and alkaline) of the soils in the area combined with the solubility of the deposited

solids preclude migration of measurable quantities of most of the constituents into the subsurface.

There was a change in lithology from silt to gravel at approximately 55 feet, with a corresponding

increase in radioactivity. This increase is believed to be naturally occurring in origin.

Former Pond 5E

Former Pond 5E is located in the southwestern portion of FMC (Figure 2.1-1). It was unlined and

received primarily phossy water/solids. It is now partially overlain by Pond 15S. The subsurface

was initially investigated in 1990 with boring 114. These results are presented below. In Phase I,
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an additional boring (F025B) was drilled in the pond to groundwater (approximately 71 feet

below ground surface). Samples taken in this boring were analyzed for inorganic and radiological

parameters (Table 2.1-1).

In 1990, boring 114 was drilled to 141 feet and completed as a groundwater monitoring well. Soil

samples were taken at the 5.5-, 21-, 51-, 71-, 96-, and 141-foot horizons. Soils in the first 5 feet

of the .boring were slag gravel fill. The 5.5-foot horizon was grayish brown silt, an indication of

the presence of dark gray to black phossy solids. The soil samples taken at 21 and 51 feet were

dark yellowish brown silts. The 71-foot sample was taken at the interface of a dark yellowish

brown silt and a dusky yellow-brown gravel with sand. Both the 96-foot and the 141-foot

horizons were dark yellowish brown silts.

Analytical results for the 5.5-foot sample indicated it had been affected by site activities. The

constituents detected above representative levels included cadmium (21.7 mg/kg), potassium

(6,170 mg/kg), total phosphorus (3,400 mg/kg), and zinc (1,720 mg/kg). At the next sampled

horizon (21 feet), all constituents were within representative levels except potassium, ;

orthophosphate (270 mg/kg), and total phosphorus (Table 4.2.3-28). These three constituents

remained above representative levels to groundwater. The last sample, which was taken at

approximately 26 feet below the water table, contained only orthophosphate (9 mg/kg) and total

phosphorus (720 mg/kg) above representative levels.

Boring F025B was advanced to groundwater (approximately 70 feet). Soil samples were taken at

the 5-, 10-, 20-, 30-, 60-, and 70-foot horizons; The first two samples were a dark olive-gray silt.

Their color indicated the potential effects of phossy water solids. The 20-foot sample was a

yellowish brown silt. The remaining three samples were brown sandy gravels to brown gravelly

silts. The analytical results indicated that the 5- and 10-foot samples were affected by site

activities (Table 4.2.3-28). The 10-foot sample appeared to contain a substantial percentage of

phossy solids. The above-representative level constituents included cadmium (2,080 mg/kg),

chromium (108 mg/kg), fluoride (35,000 mg/kg), lead 360 (mg/kg), total phosphorus

EMF RI report 4.2-154 EMFdoc*VFannJU.dortSect4_I.doc
September 1993



Section 4 Nature and Extent of Constituents of Potential Concern

(33,600 mg/kg), potassium (23,700 mg/kg), silver (152 mg/kg), vanadium (78 mg/kg), and

zinc (200,000 mg/kg).

The 20-foot soil sample contained no trace metals (including zinc) above representative levels.

However, above-representative levels for fluoride, potassium, and total phosphorus remained.

Not unexpectedly the sandy gravel at 30 feet did not have a high mineral content, as even the

concentrations of potassium, fluoride, and total phosphorus were well below representative levels.

However, with the return of silts at greater depths, these three constituents, but no others, again

exceeded representative levels to groundwater.

As expected, gross alpha and gross beta activities were above-representative levels in the 5- and

10-foot samples (Table 4.2.3-6). The higher activities were found at 10 feet (302.95 ±17.78

pCi/g gross alpha and 265 ± 14.44 pCi/g gross beta), which is also the depth at which trace metal

jgL concentrations were highest. Gross alpha was also slightly above its representative level at the

20-foot horizon (26.39 ± 4.05 pCi/g). The remainder of the sampling intervals were at or below

representative levels for both gross alpha and gross beta. The above-representative gross alpha

activity at 20 feet is indicative of some mobility of an alpha-emitting radionuclide.

Summary - Former Pond 5E. Investigation of former Pond 5E yielded evidence of

phossy water solids to a depth of at least 10 feet in some areas of the former pond. These

materials contained elevated levels of trace metals, fluoride, total phosphorus, and gross

alpha/beta. Analytical results for soil samples taken beneath the fill area indicate little to no

migration of any trace metals into the soils has occurred. There is evidence of the continued

migration to depth of fluoride, total phosphorus, and potassium. It appears that the natural

attenuation properties (calcareous and alkaline) of the soils in the area combined with the

solubility of the deposited solids preclude migration of measurable quantities of most of the

constituents into the subsurface.
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Former Pond 6E

Former Pond 6E is located in the southwestern portion of FMC (Figure 2.1-1). It was unlined and

received primarily phossy water/solids. It is now partially overlain by Pond 15S. The subsurface

was initially investigated in 1990 with boring 130. These results are presented below. In Phase I,

an additional boring (F026B) was drilled in the pond to groundwater (approximately 60 feet

below ground surface). Samples taken in this boring were analyzed for inorganic and radiological

parameters (Table 2.1-1).

Boring 130, which was drilled in 1990, is located in the far eastern comer of the pond. It was

drilled to 180 feet and sampled at the 16-, 41-, and 71-foot horizons. Groundwater was

encountered at approximately 70 feet. The 16- and 41-foot horizons were yellowish to

moderately yellowish brown silts. The 71-foot sample was pale yellowish brown silty sand. Of

the trace metals, only zinc (66.5 mg/kg) was above its representative level in the 16-foot sample

(Table 4.2.3-29). Also at above-representative levels were total phosphorus (1,700 mg/kg), and

potassium (6,250 mg/kg). With the exception of arsenic (8.5 mg/kg at 71 feet) and copper

(13.9 mg/kg at 71 feet) which were only slightly above their representative levels, trace metals

were below representative levels in the 41- and 71-foot horizons. However, as with other

subsurface pond samples, total phosphorus, and potassium remained at above-representative

levels to groundwater.

Boring F026B was advanced to groundwater, and three samples were taken at the surface,

10-foot, and 60-foot horizons. It was located in the central portion of the pond to the west of
i

boring 130. The surficial and 10-foot samples were light yellowish brown silt. The 60-foot

sample was a light yellowish brown gravelly silt. No samples were taken between 20 and 60 feet

because of the inability of the split spoon to penetrate the gravelly silt. Field notes indicate 50

blow counts with no advance of the spoon. The only trace metal parameter found above the

expected representative range in the surficial sample was zinc (53.8 mg/kg). As is usual for these

ponds, fluoride (1.610 mg/kg), total phosphorus (1,400 mg/kg), and potassium (3,820 mg/kg)
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were also found at above-representative levels (Table 4.2.3-29). In the 10-foot sample, zinc was

below representative levels, but fluoride, total phosphorus, and potassium remained at elevated

levels. At 60 feet, a depth below the water table, the level of total phosphorus was 13,900 mg/kg,

compared with a concentration of only 1,640 mg/kg at 10 feet. This rise in total phosphorus was

accompanied by a rise in potassium and fluoride levels, as well as boron, lithium, and sodium.

However, trace metal levels did not show an increase. Since this sample was taken in the

saturated zone, these results may indicate an accumulation of mobile ions in the saturated silts

below the unit. The absence of trace metals also reflects their relative immobility.

Gross alpha and beta were within representative levels for all three soil horizons (Table 4.2.3-6).

These results indicate that there has been little to no radionuclide migration from this pond into

the subsurface.

Summary -Former Pond 6E. Although drilled into the center of former Pond 6E, F026B

encountered no visible fill layer. There was no evidence of facility-related sludges in the surficial

sample. However, the distribution of fluoride, total phosphorus, potassium, and zinc suggested a

migration of these constituents from FMC phossy water/solids or precipitator slurry ponds. As

was also expected beneath these ponds, there was no evidence of trace metal migration in the

subsurface, other than zinc.

Former Pond 7E

Former Pond 7E is located in the western portion of FMC (Figure 2.1-1). It was unlined and

received primarily phossy water/solids. The subsurface was investigated in June 1994 with

boring F162B. Samples taken in this boring were analyzed for the inorganic and radiological

parameters (Table 2.1-1).

The location of boring F162B is shown on Figure 2.2-1. It was drilled to 70 feet and sampled at

the 16-, 26-, 46-, and 66-foot horizons. Groundwater was encountered at 68 feet. The 16-foot

EMFdocxVFonn_Rluloc\Sect4_ldoc 4.2-157 EMFRI report
September 1995



EMF Remedial Investigation, Part II - Surface and Subsurface Characterizations

sample was a pale, yellowish-brown, gravelly sand. The 26- and 46-foot samples were

moderately yellowish-brown silts. The 66-foot sample was a pale, yellowish-brown clay.

Nickel was above its representative level (15.5 mg/kg) in all but the 46-foot sample, ranging in

concentration from a high of 43.4 mg/kg in the 26-foot sample to a low of 19.9 mg/kg in the

66-foot sample. Fluoride and orthophosphate were at or above their representative levels in the

first two samples (620 mg/kg and 78.4 mg/kg, respectively, in the 16-foot sample; and

1,360 mg/kg and 337 mg/kg, respectively, in the 26-foot sample), but were below representative

levels in the remaining, deeper samples. Total phosphorus also exceeded its representative level

(672 mg/kg) in the 26-foot sample (983 mg/kg). The only other representative-level exceedances

in samples from this boring were chromium (36.1 mg/kg versus a representative level of

26.5 mg/kg) and lithium (17.4 mg/kg versus a representative level of 16.1 mg/kg) in the 66-foot

horizon. Gross alpha and beta were within representative levels in all samples.

Summary -Former Pond 7E. Investigation of former Pond 7E revealed relatively little

evidence, if any, of effects from FMC facility operations. This conclusion is based on the

relatively small number of constituents that exceeded representative levels, the relatively small

margin by which they exceeded representative levels, and the relatively small number of

characteristic constituents which exceeded representative levels. If the constituents which

exceeded representative levels are in fact indicative of EMF effects, they, in any case, fell to near

or below representative levels at depth.

Railroad Swale

The railroad swale occupies an area approximately 30 feet wide and 1,000 feet long. It has been

partially excavated by FMC, and the excavated zone has been filled with slag to create a drainage

trench. On December 3,1993, the swale was partially lined with HDPE as a temporary measure

to minimize the potential for discharge to groundwater. It receives surface water runoff

principally from the main plant area. Four boreholes (F039B, F040B, F041B, and F042B) were

used to investigate subsurface conditions in this area during Phase I (Figure 2.1-1). An additional
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boring (F131B) was drilled to groundwater (80 feet) near F042B during Phase II. The samples

were tested for inorganics and radioactivity (Table 2.1-1).

Boring F039B was advanced to 10 feet and soil samples were collected at 2.5-foot intervals. The

first three samples were dark, yellowish brown, silty gravel fill. The remaining two samples were

grayish brown silt. The soil samples taken at the surface and 2.5-foot horizon contained elevated

concentrations of both trace metals, (e.g., cadmium at 104 mg/kg and 103 mg/kg, nickel at

163 mg/kg and 155 mg/kg) and fluoride (17,500 mg/kg and 15,400 mg/kg) and total phosphorus

(81,400 mg/kg and 76,000 mg/kg) (Table 4.2.3-30). A comparison of the metals suite found in

these two horizons with that characteristic of slag, ferrophosphorus, precipitator dust, and ore

indicates that the majority, if not all, of the enrichment is attributable to the presence of phosphate

ore. Grayish-brown silt generally indicates some EMF-related effects (mixing) since the native

<4fck silts are yellowish brown to brown. The sample from the 5-foot horizon also contained

constituents above representative levels (e.g., chromium at 71.8 mg/kg: total phosphorus at

1,860 mg/kg), but unlike the overlying samples, did not contain elevated levels of cadmium,

fluoride, and nickel. The soil samples taken in the lower two horizons (7.5 and 10 feet) are both

grayish in hue and displayed an elevation of trace metals (e.g., cadmium at 3.4 and 2.6 mg/kg,

nickel at 19.6 rag/kg in both samples), total phosphorus (3,930 mg/kg and 2,730 mg/kg), and

fluoride (1,900 mg/kg and 890 mg/kg), but at distinctly lower concentrations. Gross alpha and

gross beta activities were above representative levels for both the surficial and 2.5-foot horizons.

The highest levels (280 ± 57 pCi/g for gross alpha and 82.2 ± 12.92 pCi/g for gross beta) were at

2.5 feet (Table 4.2.3-6). Radioactivity in the remaining samples was within representative levels.

This indicates that little to no migration from the upper layers had occurred. Since there is no

definitive high-to-low gradient between the two horizons across all parameters, it is not clear

whether the levels found in the 10-foot-horizon soils are attributable to their presence within the

fill at the time of placement or from leaching of materials when the swale contained water. The

vertical extent of EMF effects was not reached at this boring.
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Two soil samples were taken in boring F040B at depths of 14 and 16.5 feet below the soil surface.

The first 14 feet of the boring was in slag. The samples are a yellowish brown silt, the color of

native representative soils. An evaluation of the analytical results for the 14- foot-horizon sample

indicates that, with the exception of total phosphorus (1.450 mg/kg), constituent concentrations

were within representative levels (Table 4.2.3-30). However, the 16.5-foot sample contained

above-representative levels of cadmium (13.4 mg/kg), chromium (35.2 mg/kg), fluoride (1.260

mg/kg), nickel (15.5 mg/kg), orthophosphate (12.8 mg/kg), total phosphorus (2,450 mg/kg), and

zinc (232 mg/kg). Gross alpha and gross beta activities were within the representative range for

the 14-foot sample (Table 4.2.3-6). An insufficient quantity of sample was obtained at the

16.5-foot horizon to allow for a radioactivity analysis. This was due to refusal in a sandy gravel

at 17 feet. Since these levels were not present in the overlying sample, it appears that there has

been some mechanical mixing at this location during construction of the swale. The vertical

extent of EMF effects was not determined in this borehole.

Three samples were collected at F041B at depths of 7.5, 10, and 12.5 feet. The first (top) sample

was slag fill and the two remaining were black silt (fill). The upper sample contained a number of

constituents above representative levels (Table 4.2.3-30): arsenic (21.1 mg/kg), cadmium (282

mg/kg), chromium (988 mg/kg), copper (125 mg/kg), fluoride (13,300 mg/kg), nickel (188

mg/kg), total phosphorus (53,600 mg/kg), selenium (17.5 mg/kg), silver (17.7 mg/kg), vanadium

(1,290 mg/kg), and zinc (4,210 mg/kg). The suite of constituents indicates that the slag was

probably mixed with ore. There was a sharp break in constituent concentrations between the slag

and the silt fill, with most constituents in the silt being well within representative levels. Gross

alpha and gross beta activities were above representative levels in the 7.5-foot sample (96.91 ± 22

pCi/g and 62.62 ± 1 1.7 pCi/g, respectively). However, both were within representative levels for

the 10- and 12.5-foot horizons (Table 4.2.3-6). These results further demonstrate that the EMF-

affected fills are associated with above-representative levels of radioactivity and that these

radionuclides are not particularly mobile in the subsurface. Since the boring did not penetrate to

native soils, the vertical extent of potential impact was not defined in this location. However, it
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can be observed that there was little to no migration of constituents from the affected upper

horizons into the lower zones.

Boring F042B was advanced to 12.5 feet below ground surface. Soil samples were collected at

7.5, 10, and 12.5 feet. All three soil samples were brown silts. Several constituents in the

7.5-foot sample (beryllium, chromium, fluoride, total phosphorus, vanadium, and zinc) were

slightly above their representative levels (Table 4.2.3-30). This sample was taken at the slag/soil

interface. However, in the 12.5-foot horizon, all constituents (except beryllium at 1.5 mg/kg

versus 1.2 mg/kg representative) were within representative levels. Gross alpha and gross beta

activities were within representative levels for all three samples (Table 4.2.3-6). Since these

samples appear to have been collected in native soil, the depth of impact has been determined at

this location.

Phase II Results for the Railroad Swale. Because only one of the Phase I sample
• ' • •

locations in this area characterized the depth of impact during Phase n boring F131B was

advanced to 80 feet near the location of F040B. Groundwater was encountered at 67 feet. The

first 18 feet of the borehole were in slag and no samples were collected. Due to the high gravel

content of the horizon between 18 and 37 feet, no samples were recovered within this interval.

The first sample collected was at the 40-foot horizon. It was as a medium- to coarse-grained sand.

Mercury (0.72 mg/kg), orthophosphate (14.4 mg/kg), and total phosphorus were the only

constituents detected at concentrations above representative levels (Table 4.2.3-30). Gross alpha

and gross beta were within representative levels in this horizon (Table 4.2.3-6).

The next horizon sampled was a yellowish-brown clayey silt at 60 feet. In this sample, only

orthophosphate and total phosphorus were above representative concentrations (11.5 and 880

mg/kg, respectively). At 70 feet, a fatty, pale, olive-gray clay was sampled. This clay contained

above-representative levels of calcium (107,000 mg/kg), fluoride (648 mg/kg), and mercury

(4.8 mg/kg). Aluminum (14,800 mg/kg), boron (13 mg/kg), iron (15,100 mg/kg), lithium

(16.4 mg/kg), orthophosphate (11.7 mg/kg), and total phosphorus (811 mg/kg) slightly exceeded
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their representative levels. The last sample taken was at 80 feet, where all constituents were

within representative levels, except arsenic (7.8 mg/kg vs. 7.7 mg/kg) representative level and

copper (28.9 rag/kg). The first opportunity to determine if there was measurable migration of

EMF-related constituents into the subsurface was at 60 feet, where the first fine-grained horizon

was encountered. Since only orthophosphate and total phosphorus exceeded representative levels,

it can be concluded that there has been no deep migration of measurable quantities in this

subsurface. The above-representative constituents found in the fatty clay appear to be naturally

occurring, although the presence of orthophosphate and total phosphorus suggests infiltration

from the overlying materials. No EMF-related effect is apparent in the 80-foot horizon sample.

Summary - Railroad Swale. Borings in the area of the railroad swale encountered slag

and fill layers from 7.5 to 18 feet thick. Samples taken within these layers contained above-

representative concentrations of EMF-related constituents, which include gross alpha and gross

beta. These concentrations were observed to decrease with depth. In two borehole locations,

soil samples were taken at depths greater than 2.5 feet below the fill/native soil interface.

Samples taken at these depths showed little to no effect from EMF-related activities. However,

the presence of elevated orthophosphate and total phosphorus in a sample from 70 feet may be an

indication of infiltration.

IWW Basin and Ditch

The IWW basin and ditch transport noncontact cooling water from the plant to an NPDES outfall

on the Portneuf River. The water and the ditch sediments were discussed in Section 4.2.3.1,

Potential Sources. To investigate the potential effect this unlined ditch may have had on

subsurface soils, a boring was located directly on its bank and advanced to groundwater. It was

thought that by locating the boring on the immediate bank, it would be sufficiently close to the

waterflow to intercept any liquids which may have seeped from the bottom of the ditch into the

subsurface. Soil samples were tested for inorganic and radiological parameters (Table 2.1-1).

o
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Boring F030B was advanced to a depth of 75 feet (Figure 2.1-1). Soil samples were taken at the

surface, 10-, 20-, 30-, 40-, 50-, 65-, and 75-foot horizons. Samples taken at 0, 10, and 20 feet

were brown clayey silt. The 30- and 40-foot horizons were yellowish brown gravel and sandy

silt. The 50-foot sample was a brown silty sand, and the 65-foot sample was a dark brown silty

sand. Gravel was encountered at 75 feet. The surficial sample contained constituents generally

associated with phosphate ore (Table 4.2.3-31). The 10-, 20-, and 30-foot samples all contained

constituents within representative levels. At the 40-foot horizon, which is in the middle of a

gravel and sandy silt zone, arsenic (9.5 mg/kg), chromium (34.4 mg/kg), and iron (15,300 mg/kg)

all increased to above-representative levels; fluoride (170 mg/kg), total phosphorus (268 mg/kg),

potassium (870 mg/kg), and zinc (27 mg/kg) all fell to very low levels. Because the increase in

arsenic and chromium does not appear to be associated with any other facility-related parameters,

the arsenic and chromium are probably natural components of the gravel at the 40-foot horizon.

Mercury was found at above-representative concentrations in this borehole at 20 feet (1.7 mg/kg),

30 feet (1 mg/kg), and 50 feet (1.1 mg/kg). With the exception of sodium at 65 feet, no other

constituents were above representative levels.

Gross alpha was above representative levels in two soil horizons, 171.19 ± 24.6 pCi/g in the

surficial sample and 96.96 ±12.5 pCi/g in the 30-foot soil sample (Table 4.2.3-6). The surficial

sample appears to be associated with ore which contains above-representative levels of gross

alpha. There were no EMF-related constituents above-representative levels in the 30-foot sample.

Gross alpha was well within its representative level in both the 20-foot silt and the 40-foot gravel

below. Hence this gross alpha exceedance was either a laboratory error or was related to the type

of gravel encountered in the upper gravel zone. As with gross alpha, gross beta was above its

representative level elevated in the surficial soil sample (67.26 ± 7.8 pCi/g). However, it was at

representative levels in the 30-foot sample.
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Summary - IWW Basin and Ditch. There was no evidence of the migration of

EMF-related parameters into the subsurface at the IWW ditch, not even for the more mobile

cations and anions.

Calciner Ponds and Calciner Pond Sediments

The new lined calciner ponds occupy a large portion of the same area formerly occupied by the

unlined calciner ponds. There is, however, an uncovered section to the southwest of the new

ponds that was part of one of the former ponds. To investigate the potential effect the unlined

ponds had on the subsurface, one boring was located in this area and advanced to groundwater. In

addition to the ponds themselves, two areas were investigated where calciner pond sediments

have been placed to dry. One of these areas (F050B) lies just to the south of the active ponds and

is herein after referred to as calciner pond sediment storage area A. The other investigated area

(F051B) was approximately 1,400 feet further to the south of the ponds (Figure 2.1-1) and is

herein after referred to as the calciner pond sediment storage area B. Soil samples taken from

these borings were tested for inorganic and radiological parameters (Table 2.1-1).

Boring F023B was advanced to 60 feet. Soil samples were taken at the 0-, 10-, 20-, 30-, 40-, 50-,

and 60-foot horizons. The surficial sample was a light brown sandy silt. The 10-, 20-, and

30-foot horizons were dark, yellowish brown clayey silts. The remaining horizons were dark,

yellowish brown sandy gravels. The gravels became coarser and more permeable with depth.

The surficial sample contained a number of trace metals, as well as fluoride and total phosphorus

above representative levels (Table 4.2.3-4). The above-representative level constituents included

cadmium (36.2 mg/kg), chromium (141 mg/kg), mercury (1.8 mg/kg), nickel (24.8 mg/kg), total

phosphorus ( 1 3,800 mg/kg), potassium (5,590 mg/kg), selenium (47.5 mg/kg), vanadium (146

mg/kg), and zinc (328 mg/kg). Many of the trace metals were lower in concentration, in the

10-foot horizon and in many cases below representative levels, indicating that little to no

migration of these elements has occurred. Concentrations of fluoride and total phosphorus,

which are fairly mobile, were also high. In the 30-foot sample, only nickel (27 mg/kg), fluoride
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(690 mg/kg), orthophosphate (183 mg/kg), and total phosphorus (1,410 mg/kg) remained

substantially above representative levels. As would be expected in a sandy gravel, there were

little to no EMF-related constituents in the next three horizons.

Gross alpha in boring F023B was above its representative level in the surficial sample (53.12

± 11.86 pCi/g) and also in all three of the gravel zones (Table 4.2.3-6). This same pattern was

observed for gross beta. The levels detected in the surficial sample were probably related to site

influences. However, these levels detected in the volcanic gravels were more likely naturally

occurring. The lack of above-representative levels in the silts suggests that the alpha and beta

emitters have low mobility.

Storage Area A. Boring F050B was drilled approximately 200 feet to the east of F023B

(Figure 2.1-1). It was drilled to a depth of 10 feet into a sludge storage area. Soil samples were

collected at 0, 2,5,7, and 10 feet. All five samples were described as red-brown clay with silt.

This description is consistent with that of calciner sludge. The analytical results confirm this

assumption as all five samples contained above-representative levels of constituents associated

with calciner pond sediment (Table 4.2.3-32). Native soils were not encountered in this boring, so

migration potential could not be assessed. Above-representative levels of gross alpha and gross

beta were also detected in all five samples taken in this boring (Table 4.2.3-6).

Storage Area B. Boring F051B was advanced to 17 feet It was sampled at five horizons:

5,7, 9,11, and 14 feet. The texture of all the samples was red-brown to tan silty sand. All the

samples appeared to be a mixture of calciner fines and fill. All the samples contained calciner-

related constituents above representative levels. The highest concentrations were generally found

in the surficial sample: cadmium (261 mg/kg), calcium (280,000 mg/kg), chromium (328 mg/kg),

copper (76.1 mg/kg), fluoride (54,400 mg/kg), nickel (120 mg/kg), total phosphorus (85,800

mg/kg), selenium (805 mg/kg), vanadium (390 mg/kg), and zinc (1,250 mg/kg) (Table 4.2.3-33).

All but one of the samples had gross alpha activities above representative levels (Table 4.2.3-6).

Gross alpha was not above its representative level in the 9-foot horizon (22.3 ± 14.62 pCi/g), but
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the measurement is suspect given the magnitude of the uncertainty or accuracy value associated

with the result. The actual gross alpha level in the sample is in all likelihood, above

representative levels. Gross beta was also above its representative level in all but the 9-foot

horizon sample. No native soils were sampled in this borehole.

Phase II Results for Calciner Ponds and Cakiner Pond Sediments. To investigate the

vertical extent of the impact of the calciner ponds and fines areas two boreholes were drilled

during Phase n. One was located near F050B and the other in the vicinity of F051B. Soil

samples taken from these borings were analyzed for inorganics, gross alpha, and gross beta

(Table 2.1-1).

Storage Area A. Boring F128 was located in the vicinity of boring F050B and advanced

to 100 feet. Groundwater was not encountered. Soil samples were taken for analysis at the 0-,

10-, 20-, 30-, 40-, 50-, 60-, 70-, 80-, and 100-foot horizons. The surficial sample contained s~\

above-representative level concentrations of constituents associated with calciner fines, including

cadmium (68.1 mg/kg), chromium (334 mg/kg), fluoride (62,600 mg/kg), total phosphorus

(15,100 mg/kg), potassium (18,400 mg/kg), selenium (73.9 mg/kg), and zinc (389 mg/kg) (Table

4.2.3-32). At the 30-foot horizon, cadmium remained high (82.4 mg/kg) as did zinc (851 mg/kg),

but fluoride (2,090 mg/kg), total phosphorus (2.510 mg/kg), and potassium (3,430 mg/kg) were

considerably lower. The depth of penetration of cadmium in this borehole suggests that a

hydraulic head greater than that provided by drying sludges may have been applied in this area.

The 40-foot soil sample was a sandy gravelly silt It had a high manganese and nickel content.

The mobile cations (calcium, 71,300 mg/kg, and potassium, 4,280 mg/kg) and anions (fluoride.

3,030 mg/kg, and total phosphorus. 8,470 mg/kg) continued to be above representative levels

Zinc was above its representative level in several of the remaining gravel samples (50-, 60-, and

70-foot horizons), but it does not appear to be related to the calciner sludges. At the 100-foot

horizon, the soil texture changed to a moderately dense to dense silt. In this silt, constituents that

had migrated through the gravel zone were once again attenuated. Six constituents were detected o
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above representative levels in this zone: calcium (78,500 mg/kg), fluoride (890 mg/kg),

orthophosphate (243 mg/kg), total phosphorus (31,800 mg/kg), potassium (3,870 mg/kg), and

selenium (11.4 mg/kg). Selenium and nickel the latter of which was just above its representative

level of 15.5 mg/kg, were the only trace metals above representative levels in this horizon,

indicating that the trace metals have not migrated to this depth in measurable quantities.

Gross alpha in this borehole was above or near its representative levels in the surficial sample and

in the samples taken at 60 and 70 feet. The activity in the surficial sample is likely related to site

activities. The samples taken at 60 and 70 feet were in rhyolitic gravels. Volcanic rhyolites are

known to be enriched in radioisotopes. Gross beta was above representative levels in several

samples (Table 4.2.3-6).

Storage Area B. To determine to what depth the impact of the calciner pond sediments in

storage area B extended, boring F127B was drilled northwest of boring F051B (Figure 2.1-1).

Rhyolitic bedrock was encountered 38 feet below the surface. Five horizons were sampled in the

boring. The first horizon was calciner sludge. The remaining four (5,15,25, and 35 feet) were a

yellowish brown silt The first sample, as expected, contained above-representative levels of

constituents associated with calciner sludges (Table 4.2.3-33). The silt in the 5-foot horizon

contained above representative level concentrations of boron (15.2 mg/kg), orthophosphate

(348 mg/kg), total phosphorus (1.850 mg/kg), potassium (4,790 mg/kg), thallium (1.8 mg/kg), and

zinc (63.5 mg/kg). No other constituents were above representative levels in this horizon,

indicating little to no migration of trace metals. Only two constituents-orthophosphate

(61.2 mg/kg at 15 feet) and potassium (4,840 mg/kg at 15 feet) significantly exceeded

representative levels in the remaining soil sample horizons.

Gross alpha and beta only exceeded representative levels in the sludge (Table 4.2.3-6).

Summary - Calciner Pond and Calciner Pond Sediments. Calciner sediments were

found in the bed of the former pond. By the 10-foot level, most of the trace metals were within
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o
representative levels. The exceptions, which appeared consistently at deeper horizons in all of the

calciner areas, were cadmium, nickel, and zinc. Given the general immobility of cadmium, its

presence at depth (30 feet) was unexpected. By 40 feet, all EMF-related trace metals with the

exception of zinc were within representative levels. However, the more mobile cations (calcium

and potassium) and anions (total phosphorus and fluoride) remained above representative levels.

Radionuclides, as evidenced by above-representative levels of gross alpha/beta, were only

associated with sludge samples and do not appear to be mobile.

Former Kiln Scrubber Overflow Pond

The former kiln scrubber overflow pond is the only remaining accessible member of the kiln

scrubber ponds. The other ponds are now covered by calciner #2. The former kiln scrubber

overflow pond is presently located under an area used to store calciner fines (not calciner pond

sediments, which are stored elsewhere). To assess die potential effect of die unlined former pond,

a 10-foot boring was drilled beneadi die silica pile. Five soil samples were taken and analyzed for ( j

inorganic and radiological parameters (Table 1.1-1).

Sampling began in boring F054B at 40 feet, die base of die storage pile. Five samples were taken

at die 0-, 2.5-, 5-, 7.5- and 10-foot horizons. The boring log indicated all of diese samples were

reddish yellow silts. A number of trace metals were detected in all five horizons at concentrations

above .representative levels (Table 4.2.3-34). The same was true for fluoride and total

phosphorus. The constituents present at highest concentrations were cadmium (355 mg/kg at 2.5

feet), fluoride (2,700 mg/kg at 0 feet), nickel (26 mg/kg at 0 feet), total phosphorus (2,580 at 0

feet), selenium (21.8 mg/kg at 2.5 feet), vanadium (174 mg/kg at 0 feet), and zinc (1,100 mg/kg at

2.5 feet). Widi the exception of die 7.5-foot sample which contained gross alpha (29.3 ± 7.66

pCi/g) and gross beta (41 ± 5.8 pCi/g) above representative levels, die remaining contained gross

alpha and beta widiin representative levels (Table 4.2.3-6). The vertical extent of the impact of

die scrubber overflow pond was not determined in tiiis borehole.

b
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Phase II Results for Former Kiln Scrubber Overflow Pond, During Phase II, a second

borehole (F130) was advanced through the silica pile to 90 feet below the ground surface.

Groundwater was encountered at 80 feet. Soil samples were taken at 10-foot intervals beginning

with the silica pile/soil interface. The interface sample contained above-representative levels of

cadmium (77.7 mg/kg), calcium (264,000 mg/kg), chromium (304 mg/kg), copper (77.7 mg/kg),

fluoride (37,400 mg/kg), mercury (1 mg/kg), nickel (75.4 mg/kg), total phosphorus (69,300

mg/kg), vanadium (281 mg/kg), and zinc (605 mg/kg) (Table 4.2.3-34). This sample was a dark

yellowish brown silt. The above-representative level constituents found in it indicated it was a silt

mixed with ore.

The soil sample from the 10-foot horizon contained above-representative levels of arsenic (11.3

mg/kg), cadmium (281 mg/kg), fluoride (3,380 mg/kg), nickel (22 mg/kg), total phosphorus

(3,150 mg/kg), selenium (11.6 mg/kg), vanadium (155 mg/kg), and zinc (823 mg/kg). Above-

representative concentrations of cadmium and zinc persisted to 50 feet. For the most part, the

other constituents were within representative levels by either the 30- or 40-foot horizons. The

first retentive soil zone below the gravels was encountered at 70 feet. In this zone, trace metal,

fluoride, and total phosphorus concentrations were higher than they were in the gravel areas,

possibly indicating some migration and attenuation.

Gross alpha and gross beta activities were within representative levels for boring F054B (Table

4.2.3-6). Above-representative level activities (126 ± 19.6 pCi/g gross alpha and 59.5 ± 8.36

gross beta) were present in the surficial sample in boring F130B. These results are attributable to

ore. Samples below the surface did not contain above-representative levels of gross alpha or

gross beta. Hence, migration of radionuclides does not appear to be an issue in this location.

Summary - Former Kiln Scrubber Overflow Pond. Two borings were advanced into the

subsurface at the former kiln scrubber pond. Boring F054B encountered 10 feet of EMF-affected

soils. The predominant above-representative level constituents were cadmium, fluoride, total

phosphorus, and zinc. While there was some decrease in constituent concentrations with depth,
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: :
the zinc and cadmium levels remained elevated. In F130, this same pattern was observed, with

cadmium and zinc remaining above-representative levels though diminishing to 50 feet.

Concentrations of most of the trace metals and anions were within representative levels by 30

feet. There was little to no evidence of soil effects near the groundwater table. Gross alpha and

beta were only detected above representative levels in the surficial ore layer in boring B130.

There was no evidence of their migration into the deeper subsurface.

4.2.3.4 FMC Facility Summary

The following summary discussion of the FMC potential source and facility soil investigation is

divided into two parts: the first part addressing areas not subjected to a sustained hydraulic head,

and the second part addressing areas to which a sustained hydraulic head has been applied. Data

from both sets of areas indicate that a large portion of the FMC facility, as well as Bannock

Paving, has been graded with fills composed of native soils and facility-related materials

(primarily slag). The depth of the fill layer ranges from several feet to over 30 feet. The fill

materials themselves often contain a number of constituents with concentrations that exceed

representative soil levels. This is a result of on-site storage of feedstocks, coproducts and

by-products, and the use of some by-products, primarily slag, as fill material.

The investigation of areas where there has not been a sustained hydraulic head has led to the

following observations:

• When native soils are encountered beneath fill, trace metals are generally only measured
at concentrations above soil representative levels in the first several feet of native soil.
This observation is illustrated with chemical data from borings 103,119 and 120, which
were drilled in areas where no hydraulic head has been applied, in Figures 4.2.3-4 and
4.2.3-5. (The boring locations and sections lines are shown in Figure 4.2.2-4.)

• Radioactivity as measured in terms of gross alpha and gross beta tended to follow the
same pattern as trace metals.

• In a number of samples, total phosphorus, fluoride, potassium, sodium and to lesser
extent zinc, exceeded representative levels to depths of 10 feet below the fill/native soil
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interface. Fluoride, phosphorus and zinc data for borings 103, 119 and 120, which
were drilled in areas where no hydraulic head has been applied, are illustrated in
Figure 4.2.3-6.

• Samples taken at or below road surfaces generally exhibited EMF-related effects in the
surficial horizon; very little to no effects were observed in the 2-foot horizon.

• Volatile organic compounds (primarily xylenes and toluene) were found near detection
limits in the boreholes drilled in the chemical drain field and near the active landfill. No
EMF-related semivolatile organics were detected in any sample.

• TPH were detected in several locations near the surface and on the roads. They were not
detected at depth.

• PCBs were detected at levels below 1 mg/kg in several road samples as well as in
surficial soil samples. However, most samples analyzed for PCBs did not contain any at
detectable levels. PCBs were not detected in any sample at depth.

These observations support the general conclusion that the site has widespread surficial effects

due to EMF-related activities including the use of EMF-related materials for fill. However, in the

absence of a sustained hydraulic head there has been little effect on the subsurface native soils.

The results of the investigation of areas where an artificial hydraulic head had been applied by an

industrial activity (e.g., unlined impoundments or ditches and sludge drying areas) has led to the

following observations:

• Trace metals are generally below soil representative levels within 20 to 30 feet of the
source/native soil interface. The general exception is zinc, which was detected above
representative levels at still greater depths. Some EMF-related constituents may be
present in the soils at concentrations too low to enable distinguishing the constituents
from their naturally occurring equivalents.

Cadmium, lead, and vanadium concentrations in borings in the southwest pond and
calciner pond areas are shown on Figures 4.2.3-4 and 4.2.3-7. Note the generally steep
decline in concentrations from the surface in the sludge/fill to the native soils at 20 feet.
Figures 4.2.3-5 and 4.2.3-8 depict arsenic, chromium and copper data for the southwest
pond and calciner pond area. The same general pattern of high surficial values and
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rapidly declining concentrations with depth is observed for these constituents. Selenium
(not shown) exhibits the same pattern as arsenic.

• Total phosphorus, fluoride, sodium, potassium and zinc were, in many borings, observed
throughout the entire soil column at above-representative levels.

Figures 4.2.3-6 and 4.2.3-9 display data for fluoride, total phosphorus and zinc in the
southwest pond and calciner pond areas. While the concentrations in the surficial
samples are elevated relative to those in the subsurface, the concentrations generally
remain above representative levels at depth.

. - ,•

4.2.4 POTENTIAL SOURCE AND FACILITY SOILS INVESTIGATION AND CONCLUSIONS

An examination of the potential source data shows that the phosphate ore contains a variety of

trace metals as well as common cations (e.g., calcium and sodium) and anions (fluoride and

phosphate). The various methods used in processing the ore at the two facilities both concentrate

and disperse these materials into various coproducts, by-products and wastestreams. These

coproduct, by-products and wastestreams, as well as the ore, can be identified by a suite of ( \

characteristic constituents. These were described in Sections 4.2.2.1 (Simplot) and 4.2.3.1

(FMC). The primary constituents found in the solid fraction of these materials at both FMC and

Simplot are cadmium, chromium, fluoride, total phosphorus, vanadium and zinc. There are also

enriched levels of silver, lead, copper and other parameters in some materials, but at least four of

the six primary constituents are present in all. Four or more of these six characteristic

constituents were usually among the predominant constituents detected in fill material or

EMF-affected facility soils.

An examination of the facility soil data indicates that there has been widespread use of facility

by-products as fill for grading in some portions of the EMF facilities. Fill extends to depths of

up to 8 feet at the Simplot facility and up to 30 feet at FMC. The fill materials contain

concentrations of various constituents above soil representative levels.

The areas investigated at the EMF facilities were grouped into areas with or without a sustained

hydraulic head. A summary of the areas is provided in Table 4.2.4-1. For each area, the

summary lists the associated soil boring numbers, approximate depth of fill and the primary
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EMF-related constituents observed. The table was assembled from the individual area summaries

provided in Sections 4.2.2 (Simplot) and 4.2.3 (FMC).

The overall conclusions drawn from analysis of areas with no sustained hydraulic head are as

follows:

• EMF-related constituent concentrations were generally less than soil representative levels
r

in native silts or clays beneath fill materials. Elevated constituents in the silts or clays were
generally limited to fluoride, total phosphorus, sulfate (Simplot), potassium (FMC),

sodium (FMC) and, to a lesser extent, zinc (FMC). Constituents concentrations greater
than soil representative levels were generally not found in excess of 10 feet below the
source or fill and native soil interface.

• PCBs were detected in scattered locations across both facilities at concentrations of less
than 1 mg/kg. However, most of the samples analyzed for PCBs did not contain any at
detectable levels. There was no evidence of vertical migration.

• TPH were detected in several locations near the surface and on roads. They were not

detected at depth.

• Volatile organic compounds (primarily xylenes and toluene) were found near detection
limits in the boreholes drilled in FMC's chemical laboratory drainfield and near the active

landfill. No EMF-related semivolatile organics were detected in any sample.

• Gross alpha and gross beta activities in excess of representative levels were generally
confined to fill materials. There was no evidence of radionuclide migration into the native
soils in areas lacking a sustained hydraulic head.

The above conclusions support the more general conclusion that the main facility areas have

widespread surficial effects due to EMF-related activities, in particular due to the use of

EMF-related materials for fill. Even so, many of the surficial soils, particularly at Simplot, are

beneath asphalt or concrete, and, in the absence of a sustained hydraulic head, there has been little

effect on the subsurface native soils.

The conclusions drawn from evaluation of the areas that had or have a sustained hydraulic head

are as follows:
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Most trace metals are below representative levels in the first 10 to 20 feet of native soil

where the soil is a clay or silt. Clay or silt predominate in the western and central pond

area of the FMC facility and beneath the upper gypsum stack at the Simplot facility.

In areas underlain by few fine-grained soils, metals such as zinc and nickel exceed

representative levels to depths greater than 20 feet. However, they are rarely above

representative levels near the water table. These conditions are generally confined to the

northern portion of the Simplot facility and the eastern part of the FMC facility.

Gravels and fines derived from volcanic rocks have constituent levels characteristic of

these materials. In the EMF study area, volcanic rocks (basalts and rhyolites) are present

throughout the Bannock Range and its foothills. Alluvial materials derived from these

rocks underlay much of the upland areas of the EMF facilities. Basaltic materials contain

more iron and magnesium-rich minerals, while rhyolitic materials contain relatively more

aluminosilicates and uranium-238 series radionuclides. The loess within the study area

contains approximately 50% calcium carbonate; loess would contain less gamma
radioactivity compared with the rhyolitic materials. The basaltic materials would also

contain relatively higher levels of metals such as cadmium, chromium, vanadium,

compared with loess.

In some of the areas to which a sustained hydraulic head was or is applied, fluoride, total

phosphorus, sulfate and potassium exceed representative levels throughout the soil

column.

O
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TABLE 4.2.1-1
C NCENTRATIONS DEFINING THE UPPER REPRESENTATIVE LIMITS IN

CHEMICALS IN SOIL

Parameter
Aluminum
Antimony

Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Fluoride
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Orthophosphate
Total Phosphorus
Potassium (a)
Sodium (a)
Selenium
Silver
Thallium
Vanadium
Zinc
Lead-210
Polonium-210
Potassium-40
Uranium-238
Gross Alpha (a)
Gross Beta (a)

Representative Levels
(me/kg)
13,900

14.3
7.7
188

1
12.8

1.9
75,800
27.5
7.6
12.6
600

14,400
29.1
16.1

22,000
482
0.16
2.15
15.5
3.7
672
3562
970.7
3.05
1.9

0.27
45.4

52.8
3.03
3.58
20.5
3.88
24.7
31.4

Notes: (a) Representative level developed by the Companies.
No representative level provided by EPA.
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TABLE 4.2.1-2
COMPARISON OF EPA AND COMPANY-PROPOSED UPPER REPRESENTATIVE LIMITS IN SOIL

Parameter

Aluminum

Antimony

Arsenic

Barium
Beryllium

Boron

Cadmium

Calcium
Chromium

Cobalt

Copper
Fluoride
Iron
Lead

Lithium

Magnesium

Manganese
Mercury

Molybdenum
Nickel
Orthophosphate

Total Phosphorus

Potassium

Selenium
Silver

Sodium

Thallium

Vanadium

Zinc

Lead-210

Polonium-210

Potassium-40

Uranium-238

Gross Alpha

Gross Beta

EPA Representative Levels'
(rag/kg)

13,900

14.3
7.7
188
1

12.8

1.9
75,800

27.5

7.6
12.6
600

14,400
29.1
16.1

22,000
482
0.16

2.15

15.5
3.7
672
NC
3.05

1.9
NC
0.27

45.4

52.8

3.03

3.58

20.5

3.88
NC
NC

Company Representative Levels (mg/kg)2

Subsurface

14,600

30.9

8.48

203
1.16
18.1
1.17

65,600
27.0
8.72

15.2
559

14,900

26.1
17.8

18,700
476
0.33 -
5.23

14.9
8.88
840

3,560

6.53
2.00
971
20.4

52.6
52.4

5
4.6
21.9

5.3
24.7

31.4

Surface

16,000
10.4

6.66

206
1.45
17.4

4.88
NC
53.0
7.79
17.2

656
17,100
35.8
19.3

8,720

909
0.23
2.13

18.6
21.8
1,510
4,930

1.23
1.04

NA
0.33

35.5
89.7

7.5
5.2
29.5

5
NA
NA

Notes: NA = Not analyzed
NC = Not calculated due to insufficient sample size
1 Derivation explained in E&E 1995
2 Derivation explained in Bechtel 1994a
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TABLE 42.2-1
CHEMICAL DATA FOR ORE/GYPSUM SLURRY

Parameter

Aluminum
Ammonia
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chloride
Chromium
Cobalt
Copper
Fluoride
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Phosphorus,

Total
Potassium
Selenium
Silver
Sodium
Sulfate
Thallium
Vanadium
Zinc

Parameter
Gross alpha
Gross beta

Ore Slurry - S304OR1 (mg/kg)

HNO3

4,800.00
NA

3.80 U
5.30

51.20
1.90

225.00
109.00

302,000.00
NA

404,00
0.39 UJ

75.50
33,300.00
2,980.00

8.60
3.70

1 ,550.00
37.00
0.46 U

14.00
94.10

74,300.00

2,120.00
11.50 J
10.00

3,490.00
NA

3.30 J
701.00

1,140.00

HF/Perchlor
7.240.00

NA
6.00
5.40

72.60
2.30

12.50 J
111.00 J

292,000.00 J
NA

476.00 J
0.48 U

76.50
35,700.00 J w

3,090.00 J
5.40
4.70

1,580.00
39.70

0.12 U
18.80 J

100.00 J
136,000.00

3,130.00
28.30 J
12.30 J

3,670.00
NA

0.10 R
732.00 J

1,130.00 J

Ore Shiny - S304OR1 (pCtfg)
567
184

Gypsum Slurry - S304GP1 (mg/kg)

HNOj
1,180.00

NA
3.80 U
0.72

39.70
0.23

14.00
34.80

233,000.00
NA

110.00
0.39 UJ

38.60
6,900.00

480.00
5.40
0.39

213.00
4.90
0.38 U
5.30

25.50
6,560.00

1,300.00
15.60 J
7.30

2,090.00
540,000.00

0.64 J
190.00
211.00

HF/Perchlor
3,240.00

NA
23.40 U

0.94 U
53.70

2.80
6.00 UJ

37.10 J
243,000.00 J

NA
228.00 J

2.40 U
43.10

7,650.00 J w

711.00 J
7.30
2.40 U

301.00
4.70
0.11 U
7.80 J

42.30 J
9,450.00 •

2.160.00
23.00 J

6.20 J
2,400.00

601,000.00
0.10 R

262.00 J
227.00 J

Gypsum Slurry - S304GP1 (p/Ctfg)
81.7
40.2

Gypsum Slurry
Liquid (mg/1)
SGSFEF01
51.0000

318
0.0892 UJ
0.2050
0.6640
0.0199

10.0000 J
2.0000

1,400.0000
162

5.3100
0.0379
0.7700

8,480.0000 J
32.4000
0.0086 J
0.3540

55.5000
1.4800
0.0002 U
0.0742
1.6800

2,460.0000

176.0000
0.0451 ;
0.0084 UJ

768.0000
4,480.0000

0.0251 J
3.8100

12.6000

Gypsum Slurry
Liquid (pCi/1)

644
619

Notes: J = Estimated.
NA = Not analyzed.
R = Rejected.
U = Not detected.
w Hydroxide fusion digestion rather than HF/perchloric
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TABLE 4.2.2-2
WASTEWATER ANALYTICAL PARAMETERS

Alkalinity, bicarbonate

Alkalinity, carbonate

Aluminum, total

Ammonia (NHs as N)

Antimony, total

Arsenic, total

Barium, total

Beryllium, total

Boron, total

Cadmium, total

Calcium

Chloride

Chromium, total

Cobalt, total

Copper, total

Fluoride

Iron, total

Lead, total

Lithium, total

Magnesium

Manganese, total

Mercury, total

Molybdenum, total

Nickel, total

Nitrate (NOs as N)

Orthophosphate (PC»4 as P)

Phosphorus, total

Potassium

Selenium, total

Silver, total

Sodium

Sulfate

Thallium, total

Total dissolved solids

Vanadium, total

Zinc, total
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TABLE 4.2:2-3
CON. .NTRATIONS OF PARAMETERS IN THE FORMER EAST OVERFLOW POND

CHEMICAL NAME

Alkalinity, bicarbonate
Alkalinity, carbonate
Aluminum, dissolved
Aluminum, total
Ammonia (NH3 as N)
Antimony, dissolved
Antimony, total
Arsenic, dissolved
Arsenic, total
Barium, dissolved
Barium, total
Beryllium, dissolved
Beryllium, total
Boron, total
Cadmium, dissolved
Cadmium, total
Calcium
Calcium, dissolved
Chloride
Chromium, dissolved
Chromium, total
Cobalt, dissolved
Cobalt, total
Copper, dissolved
Copper, total
Fluoride
Gross alpha
Gross beta
Iron, dissolved
Iron, total
Lead, dissolved
Lead, total
Lithium, dissolved
Lithium, total
Magnesium
Magnesium, dissolved
Manganese, dissolved
Manganese, total

SLUDGE FROM FORMER
EAST OVERFLOW POND,
SSDEOP01 (mg/kg, dry

weight basis)(a)

NA
• NA

NA
7820 J

NA
NA
12.4 U

NA
8.1 U

NA
202 J
NA

0.94 U
74.9

NA
21.9 J

1 22000 J
NA
NA
NA
204 J
NA

0.65 UJ
NA
77.6 J

52200
131(oCi/e)J
64 (oCi/g)

- NA ' •'
2620 J

NA
7.3 J

NA
1.3 U

423 J
NA
NA

5.2 J

WATER FROM FORMER
EAST OVERFLOW POND,
SWWEOP01 (mg/l)(b)

1UJ
1 UJ

NA
14.56 J
4.9

NA
0.06 UJ

NA
0.1309 J

NA
0.23

NA
0.009
0.43

NA
1.14J

192 J
NA
142
NA

1.1777J
NA

0.031 U
NA

0.469
6380
360 (oCi/1)
272 (0Ci/l)
NA
12.39 J

NA
0.0245 J

NA
0.093

44J
NA
NA

0.336

GROUNDWATER FROM
WELL 318, 9209415

(mg/l)0"

1 U
1U

215.4
311

15.7
0.06 U
0.06 UJ
0.3833
0.3138
0.34
0.43
0.031
0.026
0.364
3.45
0.27 R

478 J
660
132

3.91 J
3.97 J
0.128U
0.129
0.68899
0.836

2730
959 (DCi/1)

1 180 (oCi/1)
101.8
97.1
0.01 175 J
0.0 142 J
0.32 J
0.363

149.9 J
210

6.5
8.34 J

Notes: u> Results are expressed in mg/kg, unless otherwise indicated
(b> Results are expressed in mg/1, unless otherwise indicated
J = Estimated R = Rejected U = Not detected NA = Not Analyzed
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TABLE 4.2.2-3 (continued)
CONCENTRATIONS OF PARAMETERS IN THE FORMER EAST OVERFLOW POND

CHEMICAL NAME

Mercury, dissolved
Mercury, total
Molybdenum, dissolved
Molybdenum, total
Nickel, dissolved
Nickel, total
Nitrate (NO3 as N)
Orthophosphate (PO4 as P)
pH (pH units)
Phosphorus, total
Potassium
Potassium, dissolved
Radium-226
Radium-228
Selenium, dissolved
Selenium, total
Silver, dissolved
Silver, total
Sodium
Sodium, dissolved
Specific conductance, at 25°C
Sulfate
Temperature (°C)
Thallium, dissolved
Thallium, total
Total dissolved solids
Vanadium, dissolved
Vanadium, total
Zinc, dissolved
Zinc, total

SLUDGE FROM FORMER
EAST OVERFLOW POND,
SSDEOP01 (mg/kg, dry

weight basis)'"'

NA
0.2 U

NA
9.3

NA
41.2 J

NA
6960

NA
6160
1290J
NA
NA
NA
NA

1.2 U
NA

8.2
1790 J
NA
NA
NA
NA
NA

0.65 UJ
NA
NA
362 J
NA
298 J

WATER FROM FORMER
EAST OVERFLOW POND,

SWWEOPOl (rng/l)*'

NA
0.0001

NA
0.08 U

NA
0.555
0.29

607
0.6

563
24.3 J

NA
29 (pCi/1) J

1.9(pCi/l)U
NA

0.0296 J
NA

0.005 U
106. U
NA

14300 (umhos/cm)
746
26.22

NA
0.0075 J

3140
NA

3.39
NA

6.01

GROUNDWATER FROM
WELL 318, 9209415

(mg/l)w

0.00033 UJ
0.0002 U
0.19
0.14 U
2.132
2.4
1.25U

2460
1.69

2250
172.9 J
258.4

0.14(pCi/l)UJ
7 (pCi/1)
0.03064
0.0172 J
0.002 UJ
0.0016 U

249 J
158

11147 (pmhos/cm)
2090

19.4
0.0122
0.01 14 J

12100 J
13.12
13.77
17.41
19.63

Notes: (a) Results are expressed in mg/kg, unless otherwise indicated
°" Results are expressed in mg/1, unless otherwise indicated
J = Estimated R = Rejected U = Not detected NA = Not Analyzed
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TABLE 4.2.2-4
CONCENTRATIONS OF PARAMETERS IN WATER TREATMENT PONDS ATSIMPLOT

CHEMICAL NAME
Alkalinity, bicarbonate
Alkalinity, carbonate
Aluminum, total
Ammonia (NH3 as N)
Antimony, total
Arsenic, total
Barium, total
Beryllium, total
Boron, total
Cadmium, total
Calcium
Chloride
Chromium, total
Cobalt, total
Copper, total
Fluoride
Gross alpha
Gross beta
Iron, total
Lead, total
Lithium, total
Magnesium ••
Manganese, total
Mercury, total
Molybdenum, total
Nickel, total
Nitrate (NO3 as N)
Orthophosphate (PO4 as P)
pH (pH units)
Phosphorus, total
Potassium -.- ~
Radium-226
Radium-228
Selenium, total
Silver, total
Sodium
Specific conductance, at 25°C
Sulfate
Temperature (°C)
Thallium, total
Total dissolved solids
Vanadium, total
Zinc, total

HOLDING POND
SWWWP101 (mg/l)(a)

1 UJ
1 UJ
7.59 J

36.9
0.06 UJ
0.03823 J
0.2
0.006
0.51
0.54 J

188 J
68.2
0.42 J
0.024 U
0.145

26.6
158 (oCi/1)
119(pCi/l)
38.3 J
0.01 338 J
0.105

42.7 J
0.303
0.00026
0.13 U
0.283
0.92

1330
1.91

1320
15.5 J
4.27 (oCi/1)
0.5 (oCi/1) U
0.118J
0.003 U

137.3 J
4410 (umhos/cm)
2590

26.5
0.0053

4220
1.67
5.19

SETTLING POND
SWWWP201 (mg/l)(a)

52 J
1 UJ
0.16J

25.1
0.06 UJ
0.0 1082 U
0.11
0.001 UJ
0.46
0.0 104 J

90.1 J
57.9
0.00591 J
0.026 U
0.01
2.3
7.43 (pCi/1)

12.4 (oCi/1)
0.605 J
0.00168 U
0.064

27.2 J
0.018 U
0.00036
0.03 U
0.007 UJ
3.54
4.83
6.02
4.82
7.1 J
0.9 (0Ci/l) UJ
0.8 (pCi/1) U
0.005 15 J
0.004 U

73.9 J
1070 (umhos/cm)
416
20.11
0.001 UJ

930 J
0.015 U
0.317

EQUALIZATION POND
SWWWP301 (mgA)(a)

145 J
40J

0.13 J
34.8
0.15 UJ
0.00238 UJ
0.1
0.004
0.49
0.00241

82.4 J
58.6
0.01 204 J
0.024 U
0.018 U
2.3
6.03 (pCi/1)
9.12(pCi/l)
0.353 J
0.001 UJ
0.068

24J
0.016 U
0.00028
0.017 U
0.007 UJ
4.22
2.64
8.6
3.06
7.5 J
0.3 (DCi/1) UJ
5.5 (DCi/1) U
0.18J
0.004 U

71. U
330 (umhos/cm)
270
24.78
0.001 UJ

800
0.015 U
0.374

Notes: (a> Results are expressed in mg/l, unless otherwise indicated
J = Estimated U = Not detected

EMFdoc$\Fbnn_RI.doc\Tbl4224.<loc EMFRI report
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Section 4 Nature and Extent of Constituents of Potential Concern

TABLE 4.2.2-5
CONCENTRATIONS OF PARAMETERS IN SOIL IN THE FORMER UNLINED DITCH TO WATER TREATMENT PONDS

Parameter

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Fluoride

Iron

Lead

Lithium

Magnesium

Manganese

Mercury

Molybdenum

SSSUDP01<a> SBSUDPOlW

4080 7390

10.2 9.3

<7.9 <5.8

60.1 276.0

2.1 2.0

193 20.6

103.0 51.3

571,000 99.100

363.0 476.0

0.53 2.4

64.0 52.5

25,900 10,800

2,570 9,710

15.3 42.0

4.7 4.5

2,120 2,020

55.5 74.1

<0.41 4.50

11.9 13.7

SSSUDP02 SBSUDP02

6370 8490

12.9 10.3

<8.1 <5.8

212.0 961.0

2.5 1.1

45 15

108.0 7.4

273.000 9,560

584.0 138.0

1.3 2.3

79.3 14.7

18,300 935

5,840 7,540

23.5 17.1

7.0 5.0

3,860 1,620

336.0 63.1

<0.72 3.40

18.4 1.9

SSSUDP03 SBSUDP03

2960 5180

10.3 10.9

<6.6 <7.5

10.800.0 7,850.0

0.5 0.9

12.9 14.4

14.1 6.1

12,200 8,910

1,260.0 853.0

3.2 3.3

34.2 29.9

1,230 1,230

21,000 18.900

119.0 43.9

2.0 3.2

661 945

93.1 38.6

1.20 1.40

12.5 12.1

SSSUDP04 SBSUDP04

4610 7010

10.2 12.2

<8.7 <9.4

1.020.0 2,970.0

2.4 2.0

43.4 33.6

80.6 31.1

201,000 66,900

447.0 1,470.0

0.72 3.0

64.8 57.6

16,100 13,100

4,780 22,500

16.8 83.4

6.2 4.5

2,830 1,680

54.1 72.8

<0.45 47.20

16.3 23.6

SSSUDP05

7270

16.0

<9.5

1,820.0

2.0

26.3

27.0

58,600

2,350.0

4.1

76.4

3,530

20,500

67.8

5.2

1,970

115.0

10.30

16.3

SSSUDP06

8800

15.1

13.0

633.0

2.4

43.3

91.1

171,000

705.0

6.5

165.0

8,800

16,400

89.1

7.9

5,480

649.0

3.80

17.2

Notes: Results are in mg/kg.
(1) SS prefix refers to surface sample.
00 SB prefix refers to subsurface sample (2 feet bgs).

EMFdocs\Form_RI.doc\Tbl4225.doc EMF RJ report
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Section 4 Nature and Extent of Constituents of Potential Concern

-5 (continued)
CONCENTRATIONS OF PARAMETERS IN SOIL IN THE FORMER UNLINED DITCH TO WATER TREATMENT PONDS

Parameter

Nickel

Orthophosphate

Phosphorus, total

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

SSSUDPOl*") SBSUDPOlW

86.6 45.6

2,670 4,350

123,000 60,500

1,970 1,850

46.5 8.0

13.2 2.4

3,920 1,710

4.3 0.49

685.0 496.0

1,080.0 665.0

SSSUDP02 SBSUDP02

122.0 14.4

2,750 1,370

114,000 7,130

2,670 2,120

61.2 2.6

7.4 <0.53

3,900 553

10.0 0.53

960.0 150.0

1,400.0 147.0

SSSUDP03 SBSUDP03

20.2 12.3

1,370 1,850

17,900 8,550

1,330 1,980

4.9 <2.2

33.7 6.5

613 562

0.54 0.57

202.0 192.0

231.0 115.0

SSSUDP04 SBSUDP04

94.4 50.1

917 1,200

81,600 46,900

2,130 2,530

46.3 8.3

5.4 2.6

3,760 1,460

9.3 0.63

917.0 433.0

1,100.0 419.0

SSSUDP05

60.8

1,730

30,100

1,960

4.2

<0.83

1,250

0.83

350.0

435.0

SSSUDP06

133.0

2,730

61,000

2,430

11.4

4.2

2,330

0.69

616.0

1,370.0

Notes: Results are in mg/kg.
w SS prefix refers to surface sample.
^ SB prefix refers to subsurface sample (2 feet bgs).
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Section 4 Nature and Extent of Constituents of Potential Concern

TABLE 4.2.2-6
CONCENTRATIONS OF MERCURY DETECTED IN SOIL

ALONG THE FORMER UNLINED DITCH TO THE WATER TREATMENT PONDS

.0

Former
Station ID

SBSODP01

SBSODP02

SBSODP03

SSSODP01

SSSODP02

SSSODP03

SSSODP04

SSSODP05

SSSODP06

Concentration Detected
(mg/kg)

7.2

3.2

2.3

0.46

3.9

4.9

2

3

1-2

Notes: Samples taken at surface and 2-foot depth.

EMFdocs\Fonn_RI.doc\Tbl4226.doc EMFRI report
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Section 4 Nature and Extent of Constituents of Potential Concern

S050B

0.5

2

"•"•—-

05
2

Representelhre

S051B

Sample Depth

05

2
ftepietenurttve

Sampta Depth

0.5
2

Representative

S052B

Sample Depth
0.5

2

Sample Depth
0.5

2

Notee:
Result are in mo/Vg
Depths are in (eel
J-EBknated value.
U • Not detected.
NS . Not umpled

Table 4.2J-7
Concentrations of Parameters In Soil in the Triple Superphosphate Area

Sample D r̂iptlon
BtacWgray siBy gravtjl

TansJR

Black/gray sIRy gravel
Tansll

Sample Description

Dart brown sill with trace
line gravel
Brown sandy til/gravel

Sample Deecrlptlon

Dark brown tilt with trace
tint gravel
Brown tandy elR/grevel

Sample Deecrlptlon
Brown til with (re gravel
Brown siR

Sample CteKrIprJon

Brown siR

Akimtnui

11100

10500

13.900

Lithium

9
9 1
18.1

Akimlnun

22100
7380

13,900

Lithium

15.3
64 '

1S.1

Aluminum
17500
8150

13.900

Uthkim

121
32

1C.1

. except lor grots afeha and gross beta.

7.7 UJ 1.9 UJ

93 UJ 3.9 UJ

14.J 7.7

4510 200 J

4220 729 J
22,000 482

i Antimony Arsenic

J 8.5 U Z3 J
J 7.9 U 4.1 J

14.3 7.7

Magnesium Manganese

5100 J 220
3160 J 163

' 21.000 462

J 7.9 U 2.6 J

J 6.3 U 5.7 J
14J 7.7

3780 J 181
2510 J 142

J2JJOO Ut

which are in pCVg

210

101

1S8

0.61 U
0.24 U

a 16

Barium

183
124

188

ptemnr •

0.11 UJ
1.3 . J

0.16

Barium
170

713

1(8

Mercury H
0.81 J

2.1 J
0.16

Ben/Out,
0.79

048

t

35

1.6
2.19

Benmknr

1.7
0.43

1

Mitdenu

2.9
13

J.15

Bon/Ourr,
IJ

0.66
1

2.3
1.4

1.15

i Boron

19.2 J

13.4 J

124

*J.«
U 45.6

1«Jt

i Boron

(0
10.4
124

m McM

39.9 J
U 23.5 J

1«

41.9
16.4
124

m Metal
312 J

U 18.4 J
194 .

Cadmium

1.6
9.B

1.9

(Mhophĉ h-e
44

909
17

Cadmium

7.7

4.9
1.8

Orthophoecnste

19
69.7

XT

Cadmium
6.1

30.4

14

Orr̂ pta***.
19.3

1980
XT

C4fckM

79700

62100

75400

Total Phoephorai
2130

94700
(71

CaWum

204000
38200
75400

Total Ptroaphono

• 8140
10100

(71

«•-— .-B

180000
111000
75400

8990
7040
(72

ClunwJnro Ca*̂

115 J 8.9
19.8 J 3
27J 7.6

i Selenlum SRtnr
2.7 UJ 1.1
2.3 UJ 0.48
X06 1.«

Chromium Oobel

254 J (.3
91.6 J 8.1
174 ' 74

I lilli«Jiil Stver

3.9 4.1
0.68 U 0.41
X09 1.*

196 J 5.6
103 J 0.46
274 74

1 Mntllll St»w
1.1 2.7
1 U IJ

Copcw nuortd.

350 73000

(.( 510

124 (00

Thearum Vanadium
12 U 102

U 14.4 U 21.(
027 45.4

Copper FtuDrtds

442 J 14500

532 J 2300
124 (00

ThaBJum Vanadbm

J 132 U 238
UJ 12.3 U 94.9

027 4S.4

-

Copper nuortda
28.1 J 11(00
1(4 J 4(00
124 (00

J 12.4 U 163
J 0.13 U 194

OJT 48.4

Table 4JJ-7

Km Lead

8460 4.3

6840 3.7 UJ

14,400 29.1

Zinc OraaArirns (atcMBeta
291 J 49.1 34

167 J 11.2 UJ 21.1
124 24.7 t\A

Iron Lead

5050 3.4 U
9270 8.7
14.400 1*.1

Zlw OrataAlcns OnwsBsti

143 138 1 97.7 J
141 272 KJ
CU> lt.T 114

Iran Lead
9(80 20.9
6800 7.5 •
14̂ 00 2S.1

219 133 J 52J J
19.9 49.1 J (9.7 J
93J> 14.7 114

F.MFancilFoiii.RI dnc\TM4227 il> ' • ' MFM— ™T
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Section 4 Nature and Extent of Constituents of PotentUI Concern

TaWe 4.2.2.7 (continued)
Concentrations of Parameters In Sol) In the Triple Superphosphate Area

Table 4^2-7

S053B

0.5
2

Dark brown sil wih gravel 14600
10500

J
J

284
11.6

55 J
12 8 J

145
176

1.2
045

43.3

17
14.1

0.75
137000
106000

im
12.7

J
J

10.7
49

36.8 J
7.7 J

10MO
530

SIM
10000

2370
4.8

Sampte CHyfti S«mpl» PMCriptton LBhtum the

05
2

Dark brown sU wlh gravel
Tan sily clay wth gravel

10.5

12
3740
13800

184
249

1.9
0.67

S3
1.5

39.1 J
14.6 J

314
116

31 SO
1260

2.6
OJ1

3.1
0.82

12.1
14.1

207
22.9

107
17.7

S098B
Sample Depth

0

2

5

7

10

_ Semple Depth
0
2
i
7
10

Sample Description

Sandy gravel

Gravely clayey s'R

VeOowish-brown sil

YeDowtslt-brown sil

Sample Description
Sandy gravel
Gravely clayey sU
YeOcMrish-brown sil
YaOowish- brown ft*
Yelcwari-brown sil

Aluminum

10700

9410

12300

11500

9940

13,900

Magnesium
4740
17000
12100
14500
14000

Arrnmor,)

46

46

4.5

4.5

4.7

14.3

Mangsne*
205
303
321
335
440

r Areenfc

UJ 77
UJ 4.2

UJ 51

UJ 44
UJ 7.S

7.T

e Mercury 1
1.00
004 U
004 U
006
0.3$

Barium

2020

133

571

•235

984

188

MrbrJem
2.7,

20
1.5
1.6

J

J

J

an
U
U
U
U
U

Bmmm

0.86

O.T5
0.87

0.52
1

Mekal i
37.6
11.7
166
14.0
11.6

Bonn

31.4

10

13.9

9.6

UJ

1710
344
70.6
565.0
492

Cadmium

28 J

035 U

3.6 J
037 J

038 U
1*

ft TuUIPftoennome
44800
179
2210
2960

Cakrkan

78800

65600

69700

44500

42700

7IJMO

Potekrm
2930
2190
3350
2550

- 2010

CtHttnkai

159

12.8

32.6
194

ITS

SeJmkm
0.87
0.58
0.68
0.5*
0.61

•

J

J

J '

t

J

l

U

U
II

Cobaat

1.2

5.8

5.4

5.6

4.8

1*

SJnw
0.35 U
0.35 U
035 U
0.35 U
036 U

eafftr

22.1
7.1

15.7

92

12J

0.12 UJ
0.14 J
0.51 J
0.12 UJ
0.12 U

Ruoride

7820

540

1770

570

450

600

Vmdkw
274
17.1
47.2
26.8
24.9

me,
9910

11800

11900

12100

11800

14,400

i One
J 440
J 43.6
J 162.0
J 49.3

40.»

Uead

18.1

63

36.8

8.2
16.7

.**'1

OJIOM Alpha
J 14.2
J 18.6
J 17.7
J NA
J 6*4

Ueteee.

5.8

1S.1
14.1

10.7

92 1

M.1

2U
242
24.6
NA
17.1

Noler.
Retuli nre n mglkg. en;epl lor gross a*jna and gross beta, which are b pCVg
Depths are n leer
J • Ettimaled value.
U • Not delected
NS > Not sanpter)
NA . HOI anary/ed

m.RI »<ATW.I2?7 ,1,



Section 4 Nature and Extent of Conitituenu of Potential Concern

S056B

Table 4.2.2-8

Concentrations of Parameters In Soli In UK Former Phosphoric Add Loading Arta/Ralfcar Cleaning Area

Table 4.2.24

05 BIX* «41y grav*
(R«*tro*J fill)

SM*tO«P'K "«~» Tgtrt PIHMphoni* Vanaotoi QIC OreaaAJpha OroaaBaa
Bl«e* Off grotf | 154 019 U 73 U 351 J 485 J K.7

S103B

Simptf O«j*h Swipto DMCrtptton
0 SanoyGravM
2 SmtySnm
5 Qtavcly ittl
7 GTM**,

2 SOTOy Gnv*
5 GrevoBy lit

7 Gravity till

Atumlnun Antlmonr
9260
6870

10200
16100

13.900

159
136
152
339 '

44
4 4
4 4
46

US

J 0.72
j on
J 0.16
J • 21

UJ
UJ
UJ
UJ

U

Arank
37
37
4.4

25.9

7.7

1.6
2

3.9
22.6

Barium
63B
4Bt
1040
(26

in

17.9

209
64.9

BOT*JW
0.09
0.57
0.77

2

1

514
•43
m
6360

Bonn
156
12

32.6
63J

tu

17500
13200
18500

05400

CKMUM
tu
10.2
11.2
61J

1J)

2320
16(0
2640
36SO

CaMUBi
35900
36(00
WOO
77(00

7J400

0.15 U
027 U
0.56 U

OJ) U

On**!
ate
61 J
76.8
636

17J

0.34
0.34

0.38

. COM
a.i
t jj
1.4
046

74

U 14700
U 10300
U It300
U 11500

Comr
18*
146
51 J!

U 137

IU

0.43
0.11 U
0.3

0.77

man*
4090
3670

4610
15100

(00

113
97J

126
1100

tan
11100
74U

10(00
5(600

14y400

142
138
149
586

laari
Ml
IV
154
444

a.r

31.1
27

156

UN»

4Z
U
4

14J.1

39. t

127

107

•"•••"•n4320

3680
4MO
1(30

uooo

IK h mg«g mox* tor grau «lph» >ni) jrora M>. «Weh in H pOO
Mpta mim to«

U-NoKtatacMO
NC-

tm« in u ins

('



Section 4 Nature and Entent of Constituents of Potential Concnn

Table 4.2.2-9

Concentrations of Parameters In Soil In the Phosphoric Acid Tank Containment Area

Table 4.12-9

S054B
Sample Depth

05
2.5

Representative

Sample Depth
05
2.5

Representative

Pea gravol (road base)

Pen pawl (road baM)
Sandy gravAl (road base)

Aluminum
1620

13100
13.900

Lithium
08
63

16.1

Antimony
J 7.6
j 9.1

14.3

UawMlum
U 424

22700
22.000

UJ
UJ

1
J
J

Araente
0.51
7.1
7.7

306
711
4(2

U
II

J
J

45.2

107
1(8

0.05

0.06

0.16

J
J

1
U
II

P*ve,,«,
0.51

1.8
1

1.3
3.5

1.15

U
U

U
1)

Bonn
2.6
19.8

IU

Mean
3

121
IU

CadnUum
0.76

7
1JJ

4S.S

5690
1.7

CaJckrm
2660
31500
7SJHO

* Total Phoaphor
1970

11400
(71

Chramkr,
J 14.4

J 63
17J

ua SttMtuftl
0.99

13
>J»

»
J
J

i
U

o

Cote*
1.3

11.9

7.6

0.41 U
0.47 U
1J)

Copper
4.8
9.9
1J.6

TMkin
12.2

14.1

OJ7

J
J

t
U
U

Fluoride
(70
(40
(00

Venadun
13.2

«9.(

45.4

Iran
5230
11700
14.400

J 17.3

43t
S1J

Laid
J 33 U
J 47

19.1

OruaaAfcna a
J 807 UJ
J HA

J4.7

•DM Beta
13

HA
31.4

S055B
Sempbi Depth Sample Description

0.5
25
5

Brown sitty gravel (road frl)
Brown any gravel (road til)
Yeaowtsh-bfown sil

Aluminum
4740
4840
10600

Antimony
7.7
7.9
85

UJ
UJ
UJ

Areentc
2.9
2.7
7.3

Barium
102
117
113

BtnrDum Bonn
j
J
j

0.35

0.3
0.61

3.7
3.7
«,»

U
U
U

Cadmium
2.6
2J
0.55 U

CaMun
22100
16000
49100

Chromium
25.7

19.9

14.2

COM
35
3.7
4.9

COPP.
10.6

8.1
7»

nuortde
1800

1100

3*9

ken
10200
92SO
11100

Lead
13

7*
6.4

SaimHt Oaotti Samate Oaacrtptton

25
5

Brown fifty gnjvel (road I'd)
Brown fity gravel (road W)
Yetowilh-brown sit

5
5.9
13.1

4940
2980
12600

179
162
290

0.15 U
0.12 U
0.12 U

1.3
1.3

11.4
9.2
9.7

146
110
S3.1

2310
786

1.7 U 1.4
0.73 U 0.41 U
1.7 U 0.44 U

12 U
123 U
13Ji U

337
224
24.1

70.4
ail
34.1

io.e
12.6

1J.S

22.000

Result are in mgAg, eicepl lor gross alpha and gross beta, which are n pCVg.
Depths are in lee!.
J • Estimated value
U - NO detected.
NS • Not sampMd.
NA.Nolanaryied

EHFMiqm

O;



Section 4 Nature and Extent of Constituents of Potential Concern

S062B

05

25

5

75

Represarrtalhje

Sample Depth

05

25

5

75

Repre-nw,..

S063B
Sample Depth

0

25

5

ItopnmmMK,

Sample Depth

0

25

5

Table 4.2J-10
Concentrations of Parameters in Soil in the SuLfuric Add Plants #1 and #2

Sulfuric Acid Plant #1

Very dark grayish-brown sirry sand (backfill)

Light yellowish brown stt

Light yetowtsh-brown sll

Sample Description

Very dark gmytW-Crown silry sand (bactJ*)

Light yetowah-brown si>

Light yellowish-brown silt

Very pale brown siRy gravel

Snnpte DeKrlptlon

Dark brown sandy gravel

Dark brown sandy gravel

Dark brown sandy gravel

Sample Description

Dark brown sandy gravel

Dark brown sandy gravel

Dark brown sandy gravel

10600 J

11400 J

11200 J

4490 J

13.900

Hagnnlum

2740 J

8900 J

14900 J

2910 J

22.000

Aluminum

8390

7110 J

5560 J

13.900

Megnnlum

4320

6050 J

5260 J

8

67

92

7.8

14J

Manganese

122

385

320

382

482

Antimony

8.1

86

82

1O

Manfjanaa.

216

318

254

Araenlc

UJ 3.2 U

UJ 6.1 U

UJ 4.6

UJ 5.7

7.7

Mercury 1

J 0.44 ,

J 0.12 U

J 0.1 U

J 0.06 U

0.16

Araenlc

U 4.1 U

U 4

U 3.1

77

Mercury 1

0.14 U

J 0.14 U

J 0.07 U

364

274

121

47.6

168

11.5

1.5

1.6

15.7

2.15

Barium

368

98.4

173

18*

aatybderwrr

1.4

1.4

1.4

BeryOum

J 1.1

J 0.85

J 0.66

J 044

1

i Mc*»l

79.7

U 15.9

U 10.7

166

154

Beryllium

0.5

J 086

J 0.62

1

i Metal

U 23.2

U 27.9

U 20.8

i Bonn

34.8

U 202

202

192

12*

OrtftophoaprMta

62.9

40.1

44.7

3.9

9.7

Baton

11.9

U 6.6

U 3S

12J

O-UWUM^
850

1160

84*

Cadmium Cafcrum Ctmeraum Cobalt Copper Fluoride

8.7

0.56

0.6

0.51

U

ToWPhoaphon

9060

657

921

130

m

Cadmium

J 9.5

UJ 6.9

UJ 2

.M

Total Prioeptor

6230

10900

4760

J 94500

UJ 32800

U 39000

U 7620

7MOO

a Setontum

2.5

0.65

1.4

1

10*

Cridum

26800

J 36800

J 35700

7MOO

2.9

34

0.67

J 141

J 15.4

J 14.4

J (7.7

IT*

SIM*

M

0.45

U 0.4*

U 0.41

U

Chrotato

, 47.9

J US

J 16.T

17J

MMr

U 0.42

0.45

0.42

T.I

10

52

103

7*

ThaBunt

J 12.4

U) 13.5

U 14.4

U 21.1

OJT

a Cobafl

5.1

J 15

J T.(

1*

ThaMun

UJ 12.8

U 13.4

U 127

164

23.3

9.8

325

12.*

> Vananlum

U 139 J

U 21.3 J

U 23.7

11.7

45.4

Copper

38.6

J 192

J 23

12.6

i Vancdta*

U 74.6

U 47.7 J

U 20.5 J

8100

480

900

140

800

arc 1

314 J

56.5 J

38.8

226

a*

nuocua

6200

1(00

(SO

(00

One i

451 J

136 J

75.9 J

kon

11600 J

12100 J

11900 J

32(00 J

14.400

ltm>A]pm> C

60.*

7.* UJ

356

1.32 UJ

24.7

kOB

14000

12900 J

12100 J

14400

tjroMAJp*. (

46.7

12.* UJ

13J UJ

Table 402-10

Lead

52.3 J

11.1 J

9.5

32 U

».1

von (Mi
37.*

19.3

330

142

,14

Uatl

39

*& i

(.( J

M.1

IroaaBeta

31.0

11.9 UJ

152 UJ

UnkM

(.9

142

12.7

&i

16,1

UOrnaa

7.9

»»

U

K.1

RepreMnuUve n.4

Reiuta are In mg/kg. eicepf (or gross akjha and gross b«a. which are In pCI/g.
Depirn are in feet
U • Mot rjeleclei)
J EaknMed value.
NC •

G



Section 4 Nature and Extent of Constituent of Potential Concern

S064B

0

i.i
5

Representative

Sen*. Depth

0

?5

5

Representative

S065B
Samp* Depth

05

25

5

7.5

Representative

Sample Oqrm

0.5

25

5

75

Table 4.2J-IO (continued)
Concentrations of Parameters In Soil In the Sulfuric Add Plants 91 and #2

Sulfuric Acid Plant *2

Sample Description

Brownish-yellow sandy gravel

Brownisri-yeMow sandy gravel

Brown til

Sample Description

BrowrMsh'yellow sandy gravel

Bfownish.yerlnw sandy gravel

Brown sill

Sample Description

Dart ydbwoh-browr, sUy gravel

Lighlye«o«Wvbro«r,d

Dark yeDowlsMirown sHy gravel

Dark yellowlsMxmvn sHy gravel

Sample Description

Dark yeDowtsh-onwrn sWy gravel

LlgM yeto»ah-brown sll

Dark yaOownh-brown sily gravel

Dark yoHowBh-brown sify gravel

Aluminum

5430

7070

9560

13.900

Magnesium

5610

1770

18100

22.000

Aluminum

9740

14300

12900

S3 SO

. 11.900

Magnesium

4300

14700

12500

2740

Anttmom

7.7

9.4

9.6

14J

Manganese

177

822

635

482

Andmony

6.5

93

134

7.7

14J

204

399

939

186

An«Mtte

U 4.3

U 2.9

U 77

7.7

Mercury

0.06

0.49

0.12

0.16

Arsenic

U 5.5

U 5.6

5.1

U 5.4

7.7

Mercury

0.31

Oil

0.11

0.06

U

U

II

I

U

VI

U

U

U

II

1
U

U

U

II

Barium

55.2

554

104

188

.Wyhrtou.

1.3

1.7

1.6

1.19

Barium

1930

193

142

504

188

9J

1.6

1.6

14

BaryDum

0.26

0.12 U

0.53

1

1 Nickel 0

U 11

4.8

U 12.2

15.5

Beryllium

047

0.71

0.66

0.24

1

I Nickel O

72.1

U 9.9

U 10.4

U 20.6

Boron

6.7

4.6

7.7

1"

rtBPrMpl.

25.6

117

6.5

1.7

Boron

16.4

153

122

5

11JJ

roofer**.

7.7

106

2.1

1.8

Caomkaii

UJ 0.5

UJ 0.61

UJ 0.82

IS

tm Total Pnoeph
407

230

729

671

Cadmium

J 17

J 0.6

J 0.84

UJ 0.5

1J>

3450

604

534

148

i Catdura cmomHan Co6e»

U 17300

U 63600

U 61600

7SJMO

Drue annilum

1.8 U

2.6 U

2.1 U

105

CaWum C

32200

U 57300

32500

U 10400

7MOO

we llllilkjai

1.8 U

1.5 U

1.8 U

2 U

9.1

23.6

9.6

I7J)

invar

0.4

0.49

0.5

Ml

lamias

117

144
14.4

12.6

17JJ

SBver

0.44

0.48

0.48

0.4

4.3

1.4

4.6

7.6

Thaaajn

UJ 12

UJ 14.7

UJ 14.9

an

n COM
8.9

3.8

5.7

13.6

7*

Thailuni

UJ 13-2

UJ 14.5

UJ 14.4

UJ 12.1

COPPM
7.2

9.3

7

1J.6

i venaolu-i

U 10.9

U 7.4

U 20.6

45.4

Coppar

73.1

13.4

11.4

47

12.6

U 51.8

U 25.2

U 24.1

U 10.8

fluoride

200

320

580

800

Ore

25.5

29.5

363

BJJ

Fluoride

1600

590

470

170

800

Bra)

1T7

59.5

88.8

53.8

kon

10500

4510

10300

14400

Oraea Alpha (

J 7.84 UJ

J 7.99 UJ

J 11.3 UJ

M.7

tan

22800

13900

12900

13700

14,400

OroeeAiuM <
J 203

J 4.27 UJ

J 19.7 UJ

J 14.9 UJ

Table 4.Z2-10

Uad Unkaej

4.5 6.9

32 23

3.8 U 11.2

2*.1 16.1

>ro«M

178

113 UJ

23.5 UJ

11.4

Lead LiMuai

22.5 19

162 1S.1

9.6 13.7

172 6S

K.1 18.1

IroseBsta

11.6

10.7 UJ v

21.4

15.6

OJ7

* in fng/Vg. except for gro&s alpha *nd yoss beta, which arrj In p
rj ar>} in (eel

U • Not detected

J • Estimated value.

NC • Not calculated.
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Table 4JJ-10 (continued)
Concentrations of Parameters in Soil in the Sulfurie Acid Plants #1 and #2

Sulfuric Acid Plant«

TaWe 4AMO

S104B
Sample Depth Sample Description

O S

5

ID

15

20

Sty sandy gravel <UT)

Silly sandy gravel to gravelly sill |M)

Gravely silt (Ml

Sifty sandy gravel

Sifty sandy gravel

7900

10400

3670

3840

3590

Antimony

12.1

62

84

7.0

12.5

Araanfc

3.1

4.9

1.9

23

4.0

Barium

190

126

52.1

40.8

69.8

J

J

J

J

J

BeryOlum

0.84

0.57

0.31

0.31

028

Bonn

124

87

33

2.6

4.8

J

J

J

J

J

Cadmium

6.7

0.48

0.31

0.31

0.3

J

J

U

U

u

Calcium

(1600

70800

6000

5810

7530

Chromium

111

146 "

102

82

8.1

Cote*

23

5.2

43

43

S.7

Coopa.

16.1 J

6.2 J

8.3 J

123 J

112 J

nuocUe

4750

450

IX

143

100

mm

14800

11900

13100

8380

13400

Lead

202 J

8.6 J

1.6 J

2.6 J

4.7 J

LtMusn

5.1

11.4

3.7 U

4.0 U

4.1 U

75*10

Ont*H*t» QroaaBett
0 S Sttry sandy gravel (til)

5 S«ty sandy gra»el lo gravelly « (lilt)

10 GraveDr sW (im

15 Silty sandy gravel

20 Sitty sandy gravel •

Representative

2670

17500

1890

2660

2460

22.000

145

305

158

148

189

4(2

021

004 U

0.05 U

003 U

0.04 U

0.16

5.3 U

1.8 U

13 U

1.3 U

13 U

2.1S

19.7

12.2

10.3

13.4

12.1

15,5

468

10.6

5.06

4.4

4.71

1.7

6130

624

184

452

122

671

1640

1880

MS

706

695

M624

0.68

0.6

0.82

Oil

0.48

MS

0.41 U 13600

U 0.48 U 680

U 0.46 140

U 041 U 70

U 079 160

U NC

0.11 R

021 J

01 R

0.09 R

0.08 R

027

143

187

7.4

6.5

8.1

45.4

J 137 J

J 40.1 J

J 22.9 J

J 26.4 J

J 16.6 J

62J

78.1

162

8.51

10

NA

M.7

41 .9

16.1

18.6

16.8

NA

*M

Results are in mg/kg. except lor gross abha and gross bela. vrNch are to pCVg.

Depth! are to leet.

U • Not DeleclM

J • Estimated value.

NC • Not calculated

NA • Not analyzed



Section 4 Nature and Extent of Constituent of Potential Concern

Table 4 AM I

Concentrations of Parameters In Soil In the Phosphoric Loading Dock Area

S066B

02 Da* brown illy graval (load I*)
2.5 Da* brown Mry nmv* f rood M)

0.2 Da* btown sity graval (road 11)
2.5 Da* blown 1*1 graval (road IB)

9150

12100
13.900

5.1

95

6.2
9.2
14J

3410
13600

U 4
U 53

7.7

224

550

U 149
U 129

188

0.25

0.74

0.58
1

6.1 U
\i U

134 J
12.4 J
124

NIeM 0
48.3

039
14

422
ton

U 48800
78400

13500
12400

15.7

173

I tilniluH
1.9
1.1

, COM CODD. Ruortda Iron Uad

74

i Wnr
U 0.43 UJ

0 0.48 UJ

8.1
124

TMRom '
t24 U
14.3 U

730
800

34.2

12100
14,400

One
229

544

7.4

29.1

OroaaA.*- OroaaBab)
J 43.9 31.1
J 14.7 UJ 174

S067B

RapraaantalrM

0.5
RfprMantailva

'

•

Brown sftv oravffl

0280
13.900

4.7

16.1

8 U
143

2200
22400

7.7 188

270 0.11 U

4(2 0.16

0.82

1

3.9
2.15

184 J
124

54.1

154

5.7
1.9

104

1.7

48500
78400

' 7940
•72

93.1
274

2.1

1.08

73 148 2700
74 124 800

U 0.41 UJ 12.4 U 134
14 OJ7 45.4

14,400

207

524

28.1

J 43
24.7 114

S105B
SanplaOaplh Samp-PCTOto< ton Aluminum fcdanont

05
2
5

7.5
10

S«y undy gravtl (IH)
Grav«By tilt (rill)
Tan ill (10)

Sity sandy graval
Sandy grwal

10100
13400
17700
6100
2880

4.9 U
10.7

86
83

7.6

48
5.1
8.1
6.4
3

295
182

6910
88.5

45

J

J

J
J
J

0.52
0.73

1.1
0.37

0.25

143 J

124 J
182 J

3.3 J
3.4 J

1.2
73
6.4

OJ1
OJ

J
J

J

U

U

42800
32100
29000
1(900

82800

17

29.7

494
12.4

8

54

5.9
5.9
5

2,7

8.9
124

16.9
7

S4

J
J
J
J
J

470

780
1720

210

190

14200
18300
15400
14300

9780

9.3
11

544
3.8

4.2

J
J
J
J
4

10
12.7

15.9

94
4 U

««mp»aO»«cri>mon
OS
2
5

75
10

S«ry undy graval (IHI)
GravaDy fit (fill)
Tan s* (lil)
SWy tandy graval

Sandvtraval

11300 '
9550
7752
4040
2170

292
316

875
178

278

0.04
004

0.09
003

0.03

U
U
U
U

U

1.4
1.4

2

1.3
1.3

U
U
U
U
U

13.6

17.4

23.1

13.5

74

7.78

38.7

733
0.5 U
4 17

730
2100

4180

190
231

1970

3080
4780
(99
5(5

055
044
051
032
041

U 0.44 U
U 043
U 0.79

U 0.41 U
U 04 U

480
390
40

to
00

0.19

0.24

0.12

0.1
01

J
J
n
R
R

215
39.4

88.1

8.7

J
J
J
J

55.1

123
205
M.7

J
J
J
J

25
15.4

214
184

214
25-t

214
234
17J

Rtftuts ire h m0*g. «Kc«pt lor gross alpha and gross beta, which ar*j in pCVg.
Drfprhstvr* in fewt
J - Ej1.m0t.xf valw*

NC- Not c

*



Section 4 Nature and Extent of Constituents of Potential Concern

S030B

Table 4.2.2-12
Concentrations of Parameters in Soil near the Ammonia Phosphate Plants

I. Ammonium Phosphate Plant Number 1

Table 4-2O-12

Aluminum Antimony ^̂ CaAieuiii Calcium wtiuneum Copper FhMride UMum
Road base/ sandy gravel UJ 3.0 332.0 36.5 180.0 6.400.0 B.910.0 J 74 J -Z2-

Representative

Sample Depth

10 12.8 78,800 14.400

Sample Description Magnesium Manoaneae Mercury MoryMenum Nickel Orthophoephale TBPhoephorus Selenium Silver TtuBum Vanadium Zinc Qroea Alpha—Oroes

Representative
Road base/ sandy gravel 20.800.0

22,000 0.16 en
-IS.
1.05

1.3 12.7 U 206.0
OJ7 454

331.0 34.4

lft.1

S031B

Stvnpto D»pth Sumpl* Dtccriptlon

Svnpl* D*pth Sampto Dwcrlpllon
.5 Gray brown sandy <jrav*l

Ftopre.wntJ.tiv*

S032B

Sample Depth Sample Description
. 5 Road base/ gravel (gypsum)

2.0 Red Ian silt • moist
DepreeenUtlve

Sample Depth Sample Description
5 Road base/ gravel (gypsum)

20 Red tan silt • morn

8.780.0
1MOO

•agnesJum
6.440.0
22,000

Aluminum
22.800.0
10.5000
13.900

Magnesium
J.SSO.O
15.5000

Antimony

18.3 UJ
14J

346.0 J
482

Antimony
7.7 UJ

9.6 UJ
14J

Manoaneaa
143.0 J
3860 J

Arsenic
8.4
7.7

Mercury
.1

0.16

Arsenic
1.3
3.6
7.7

Mercury
.1
.1

130.0
its

U 42
1.19

Barium
U 219.0
U 126.0

188

U 1.7
U 1.6 U

Beryllium

.7
1

Nickel Or*
73.1
194

Beryllium
1.4

.1 UJ
1

Nickel Or*
12.9

1140

22.4

2.870.0
1.7

Boron
68.7

165

124

ophosohete

97.6

4.4900

36.2

17.500.0
en

Cadmium

28.0
1.2

•mphoaehorus
7,620.0

" 21 800.0

Calcium (
50.400.0 J
T5400

Selenium
2.4 J
US

256480.0 J
41.000.0 J
71400

.4 J

MvBmhM

203.0
274

Suver

4
14

lyhmnluii
241.0

21.5

174

SOver

4

i Cda*

T*

The*3um
11.0
OJ7

> Cebaft
1.4

4.3
74

TMRum
12.0

U 14.9

Copper
25.8

i Vanadium
U 248.0

454

Coppar
ISJ
8.4

124

U 222.0
U 29.4

7.400.0
too

Hne
602.0
52.1

Ruorlde
19̂ 00.0
520.0
800

Una
29S.O
542

Iran
9.740X) J
14400

Oroea Alpha
29.4

14.7

kon
1,440.0 J
io.soao J
14400

OroaAJphe
242.0
18.5

teed
39.0 J

OronBeti

10.3 UJ
114

3.1 UJ
5.8 . J

28.1

OnmBMi
91.0

15.8

UMum
7.0

Lithium
16.0

67
18.1

R*pr*Mnta1)ve 22.000 en 9.0$ 027 24.7 11.4

S033B

.5 Tan sandy gravel and road base
2.0 Brown sandy giavel

12.600.0
_8J290.0 J

6.0
8.3

UJ
IM

44 U 140.0
1.7 U 161.0 J .7 28.8

15.5

41.9

109.000.0
51.000.0

J 147.0

•1 99.5

3.0 13.0

\t2
6.900.0

J 3.700.0
7.480.0 J

9.02O.O J

54.0 J 8.*
6.1

13.800 144 75400 114 14401

Sample Depth SampWOeuTlptkxi Haqnemlum Hanaaneae Mercury Uolyfadenum Nldm Orthophcephel* TO Pliuaphuiu» Baejnkan Slhur Tnaefcm Vem»»um Dne Oro»»A»lh» QfoaaBeta
Tan sandy graval and road base

2,0 Brown sandy gravel
5.220.0
3,470.0 J

210.0
260.0_

2.0
4.7

33.9
U 42.3

1,140.0
3,130.0

8460.0
J 26.700.0

3.2
I.I

14
.4

12.5 U 129.0 5B80
13.0 U 143.0 J 621.0

54.7 314

Repre*enlatlve 22.000 482

Notes:

Results are in mo/kg, except gross alpha and gross beta, which are in pCi/g.
Depths are in (aet.
J • Estimated value
U • Not detected.
" • Rejected value.

027 52.1 24.7

NC • Not calculated.



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4A2-12 (continued)

Concentrations of Parameters in Soil near the Ammonia Phosphate Plants

I. Ammonium Phosphate Plant Number 1

Table 4.2O-12

S034B

Sample Depth Sample Description
.5 Tan brown sandy sill with gravel

Aluminum
7.860.0
1 5, 800.0

158
17.5

1 Arsantc
UJ
UJ

2.4
7.2

Barium
192.0
144.0

Banrniui
1.2
1.4

n
U
U

Boron
11.4
14.7

Cadmium
7.6
1.1

Cddum
21300.0

U 30.900.0
63.8
21.6

Cobalt
3.4
6.9

CoBoar
13.6
10.3

Fluorine
1.790.0
490.0

Iran
11.900.0
15.300.0

Lie*
6.4
7.1

U
U

UMum
5.0
182

UJ
J

Representative 7SJOO 273

Sample Depth Sample Description Maonealum
.5 Tan brown sandy sit! with gravel 1.490.0

6.5100

Manganese Mercury
163.0 J .2
467.0 J .1

Morvtaoem
2.7
3.0

U
U

Nl<**<
18.7
12.5

Orthophoaprujte
842.0
230.0

10200.0
1.150.0

1.590.0
2.810.0

Sstonkim
1.8
1.7

U
Saver

.8

.9

Sodium
U 629.0
U 619.0

TharSum Vanadrum
24.7
27.3

U
1)

93.7
33.6

One
160.0
51.4

One. Alpha
272
15.1

OroMcMi
343
».«

Repreaantallve 22,000 4»2 3,56X3 J.OS OJ7

S035B

Sample Depth Sample Description
5 Brown-tan sin with gravel

2.0 Dark brown-tan silt/sand w/gravel

Sample Depth Sample Description
.5 Brown-tan silt with gravel
2.0 Dark brown-tan silVsand w/gravel

RapreMnteUve

Aluminum
9.090.0
7.780.0
13400

Magnesium
3.3200
2.120.0
22,000

Antimony
16.7 J
16.0 UJ
14J

Manoanea* 1
2780 J
167.0 J
4(2

Arsenic
3.2
1.9
7.7

Wercury
.4

2

0.16

Barium
577.0
246.0
166

5.6
3.6
2.15

BerytHum
1.5 U
1.1 U
1

NIcM Oi
40.0
268
15.5

Boron
20.4
11.4
123

rthophoaphat
1.470.0
12900

3.7

Cadmium
35.2
11.5
14

I TB Phosphorus
23.600.0
17.400.0

972

Cddum
39.000.0
2I.SOO.O
TC3M

Potassium
1.990.0
1.610.0
3362J

Chromium
141.0
51.5
273

Selenium
1.3 U
3 ' U

JJ»

COM

4.6
73

8Uv«r
3 U
.6 U
1J>

19.0
123

743.0
551.0
970.7

FluortrJe
5.170.0
1480.0

600

IhaWum
24.6
24.9
tst

Iran
10.600.0
10.800.0
14,400

Vanadium
U 202.0
U 76.0

«6.4

Lead
723
26.3
2B.1

ZJno
653.0
254.0
U.*

UlhUim
5.4 UJ

U 5.3 UJ
16.1

Oreae Aloha
57.0
14.9
14.7

OroaaBeta
433
17.4
313

S036B

Sample Depth Sample Deaer Iptton Aluminum Antimony AraattJc Barium BatyHlum Catdum Chromium Cobaft Coppe, Ftoorlde Iran
.5 Brown sirty sand wilt) Rne gravel

_ 2.0 Tan sill with gravel
6.770.0
13.000.0

16.1
17.8

UJ
UJ

3.1
5.5

134.0
160.0

1.1
1.4

10.0
14.1

7.8 12.700.0
U 50.600.0

35.2 $3 12.4
11.9

1.000.0
480.0

12.600.0
13.100.0

9.7
7.5

7.5
14.9

UJ
J

Sample Depth

13400 123 76300 tr.«
Samote De»atplto Magnesium Uannanaaa Mercury Uoryfaoenum Metal Ormopnoachala T« Phoapnorua Pata»ilttm Catonluin &** So<Hun> ThlHum Vanadton

29.1 16.1

anc OroaaAajha OroaaBett
.5

2.0
Brown $Hty sand wtrh fine gravel
Tan sfll with gravel

2.S30.0
9.170.0

166.0
390.0

2.7 U 21.3
3.0 U 14.3

1.000.0
200.0

6.720.0
3.420.0

1.470.0
J 3.000.0

U 543.0
U 562.0

25.1 U
77.6 U 26.6

11.3
44.5

21.7
41.1

Representative 22.000 4(2 1S3 672 14 •70.7 0.27 414 (23

Results are in mg/kg. except gross aloha and gross beta, which are In pCi/g.
Depths are in feet.
J • Estimated valua.
U Not detected
R • Repcled value
MS • Not sampled

NC-Not calculated.

nr
ien



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.12-12 (continued)
Concentrations of Parameters in Soil near the Ammonia Phosphate Plants

I. Ammonium Phosphate Plant Number 1

Table 4.2J-12

S037B

Sample Depth Sample Description
.5
2.0

Brown silly sand with line gravel 15.700.0 16.1
16.7

1 1
UJ
UJ

Iraanlc
1.5
3.8

188.0
148.0

Beryfllur
1. 6

'•3-

U
U

31-2
18.8

Cadmium
12.8
1.1 U

Catdum
82.100.0
58.000.0

Chramfiim
119.0
1M

Cobalt
4.7
5.7

Copper
15.7
9.1

Fluoride
4,630.0
930.0

Iran
10.800.0
12,000.0

iMd

12.5 U
6.7 U

LMilun.
11.5
14.2

UJ
J

Rapraaantetive 1J* 75JJOO

.5
2.0

Brown *ilty sand with fine gravel
Tan sttt with owe)

6.500.0
13.300.0

Unenmnm
278.0
368.0

I Mercury
J .1
J .2

2.T
2.8

rm WcM
U 30.7
U 12.3

383JO
TtlPhoepnorua

18.060.0 3.5100
2.770.0

SeterJur,
IJ

n
U

V

Slwr
a (J 1.270.0

U 811.0
29.1

_Ztl

U

. V,
131.0

TJnc
289.0
47.0

OTOM Alpha
84.8
181

37.4
2M

RepniMnlallve 22.000 482 0.18 i.16 118 87* tta

S106B

Samp*. Depth
.5

2.0
5.0
7.0
10.0

Depreeenutrve

Sample Depth
.5

2.0
5.0
70
10.0

Sample Description
Tan sin
Tan sill
Tansrri
Tan silt
Sandy gravel

Sample Description
Tan sill
Tan sin
Tan ait
Tan sin
Sandy gravel

Aluminum
16.300.0
17.500.0
12.500.0
3.7100
4,8500
13.900

Magrwarum
10.700.0

. 6.940.0
8.420.0
2.530.0
3,550.0

Antimony Araenlc
4.7
4.6
4.6
4.0
4.1
14J

Manganei
463.0
3610
315.0
146.0
393.0

UJ
UU
UJ
UJ
UJ

» 1

4.8
44
63
4.6
6.3
7.7

iercurv 1

.4

.3

.3

.3

Barium
157.0
155.0
158.0
47.8
58.8
1U

Uorvbdanu
1.6
1.5
I.S
1.3" .
1.4

Bervtllum

m
U
U
U
U
U

.8

.ft

.6
2
.3
1

Nickel
13.9
16.6
17.0
10.0
128

Boron

15-2
9.5
3.4
2.0

Ormophoeooeta
278.0
133.0
79.4
128.0
370

Cadmium
.9
1.2
2.6

14

THPhoephon
1.800.0
1.950.0
2.110.0
727.0
1.150.0

Caarium Chromium Cohen Copper Buorlde Iran Lead UMum
J 56.800.0
J 9.530.0
t 28.700.0
4 11.400.0
U 15.900.0

75400

• rm.ee alum
3.760.0
4.880.0
2.980.0
805X1
831.0

18.7
21.6
21.7

10.1
*74

flilinlu
4
.6
.8
J}
s

J
J
J
J
J

il

U
u
u

13
54'
3.6
4.9

8*w
.4
.4
.4
4

\\2

12.4
6.9
ns
124

8uMe>
U 790.0
U 1.200.0
U 980.0
U 6.030.0
U 2.790.0

930.0
840.0
870.0
140.0
110.0
600

Thanum
.1
.1
2
.1
.1

14.000.0
18.700.0
12.600.0
9.980.0
13.800.0
14/400

Vanadium
U 28.6

30.8
33.0

U 8.5
U 9.8

8.9
11.4
12.1
2.2
4.8

TJne * Q
55.S J
73.8 )
75.8 J
31.6 J
28.6 J

15.3 J
18.3 J
11.5 J
3.3 J
12 J
16.1

ree*AMM <
20.4
10.7
8.9
NA
8.9

244
24.1
214
MA
23.0

22,000 412 1U XT 871 NC 124 **.T

Notea:

Results aie in mgAg. except gross alpha and gross beta, whrch are In pCi/g.
Depths are in feet.
J • Estimated value.
U • Not detected.
R • Rejected value.
NS • Not sampled
NC-Not calculated
NA - Nol analyzed



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.2.2-12 (continued)
Concentrations of Parameters in Soil near the Ammonia Phosphate Plants

II. Ammonium Phosphate Plant Number 2

Table 4.2.2-12

S107B

.5
20
70 •

Brown sVty sandy gravel
Gravettystll
Sandy gravel
Sandy gravel

8.790.0
17.900.0
11.900.0

_ __ 4.680.0

4.2 UJ
4.7 UJ
4.1 UJ
4.0 UJ

4.8
6.2
8.2
4.5

114.0
220.0
87.4
632

.5

.8

.3

.3

10.8
27.4
2.0
2.4

Cadmium
1.3
4.0
.3

J 26.400.0
J 43.300.0
U 9,110.0
U 8.650.0

18.3
31.8
183
9.7

J
J
J
,1

eob.n
3.7
7.1
10.8

Coppar
11.9
14.0
18.3
10.1

Ruortde
280.0
1.010.0
140.0
130.0

Iron
13.8000
14,8000
24200.0
13.300.0

LMd
6.3
11.3

J

. J

LJMum

15.8
14.6
4.1

J
J
J

13.900 TMOO

.5
20
7.0
100

Brown sty sandy gravel
Gravelly sill
Sandy gravel
Sandy gravel

7.890.0
9.7100
6.550.0
2.270.0

265.0
396.0
289.0
241.0

Mercury
.3
.4
.3
.3

2.1
1.6
1.4
1.3

im Nickel
25.4

U 16.9
U 25.6
U 12.4

2.700.0
416.0
15.6
S.4

22.000.0
4,450.0
182.0
188.0

1.780.0
4.240.0
1.450.0
971.0

Selenium
.5 U
1.0
1.0

•»

Mtor
.3
.4

Surratt Thallium Vmdlun
U 870.0
U 1.S70.0
U
U

.1
2
.1

U

U
U

23.7
41.9
14.4
10.1

Zinc
47.3
92.0
50.6
27.7

art*. AH*
J 20.0

J 2.7
J 92

» Ore*. Ml
22.7

U 13.6

- '«* _
Repreaentathre 22.000 67J ttC 0-17

S038B

Sample Depth Sample Deecrlptlon
.5 Brown-lan silt

2.0 Tan silly sand
Rapmenurtlve

Sample Depth Sample Deaerlprlon
.5 Brown-ten sin

2.0 Tan srlty sand
Repreaentatlve

4.0100
12.100.0
13.900

Uaonedum
1.970.0

12.800.0
22.000

7.9

144

Manocnea
145.0
284.0
482

UJ 2.4 U 72.1 .8 U
UJ 8.2 245.0 S U

7.7 188

J .1 U 1.3 U
J .1 U 17 U

0.16 2.11

t

Nickel O
17.2
11 1
1S.5

7.4
214
124

1,130.0
6.080.0

3.7

U 3.4
1.4
1J9

to TB PtiMphoni.
6.140.0
49.700.0

. 872

22.900.0 J
81.100.0 J
78400

A J
4 J

3.05

SS2
17.3
2TJJ •

SOW 1
.4 U
J U
14

CabHI
4.3
22
T4

rheffun

158
OJ7

Comer
5.8
11.9
116

i Vmdlum
U 37.0
U 29.9

41.4

1.400.0
eeao
600

Bnc
93.8
S0.1
Sit

tan
6480.0 J
11JOO.O

OreaAMi. 0
12.8 UJ
14J OJ
M.T

L-d
32 UJ
9.7 J
29.1

MMM.'
13.6

IM

UMmil
3.1
17.7
18.1

S040B

Sample Delcflptlon Aluminum Antimony Arnnle Barium Qricium Cfmniiluni CotoaJi Ccmay
Tan sandy oravol 5.830.0 7.7 UJ 2.4 U 94.3 1.200.0 9.450,0 J 5.3

Repraaanlalrve

Sample Depth

13^00 14J 7.7 188 7SJJOO 600 14̂ 00

S»mp4e OemcrtpHon UaflrrMlum Uanpaoeee Mercury Morrfadenum Nldul OrthcohoaphXe T« Pho«pheru» 8at»nlum mm THaBum VarmBum &KI OfOMArptu
.5 Tan sandy gravel 6,770.0 11.6 UJ 19.8

Repntenlatlve 0.16 3.7 0.27 4J.4 (14 M.7 31.4

Rosutft ate in mg/kg. ereepl gross alpha and gross beta, which era In pCi'g.
Depths are in leel
J • Estimated value.
U. Not detected.
R • Reiected value.
NS . Not sampled.
NC • Hot calculated



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.TM2 (continued)
Concentrations of Parameters In Soil near the Ammonia Phosphate Plants

II. Ammonium Phosphate Plant Number 2

Table 4.2.2-11

S041B

Sample Depth Sample Description Aluminum Antimony Barium Btnrfllum Baton Calcium Chromium Cobalt Copper Fluoride

Tan sandy gravel 76.5 14.600.0 J 18.6 '80.0 7.520.0 J 5.6

Representative

S»mpl« Depth Sample Description

14,400

Thanum Vanadium line Oroaa Alpha QroaaBeta

Tan sandy gravel J U 1.3 U 7.2 6.660.0 K3. U 13.6 6.5 UJ 11.1

•72 3JK 037 45.4

S042B

SempJeDepth Sample Description
.5 Tan sandy pave)

2.0 Tan sandy gravel

Aluminum Antimony Arsenic Barium Beryllium
3.6100
9,980.0

7.6 UJ
UJ

.9
3.0

U' 83.9
U . 115.0

4.6
19.3

U 14,100.0 J 34.4
68.400.0 J 16.0

5.1 310.0
4BO.O

7,700.0 J
IOJOO.O J

10.6 3.9
11.7

Sample Depth

13,900 7WOO

Sample Description
.5 Tan sandy gravet

2.0 Tan sandy gravrt
J.5900
1L200.0

139.0
257.0

1.3
1.5

6.4
11.2

124.0
3,510.0

2.290.0
16.900.0

11.9 U
14.0 U

116

11.0
4S.6

20.6
37.0

9.5
13.1

UJ
UJ

12.9
23.5

W.1

22,000 15.5 672

S043B

Sample Depth Sample Description Aluminum Antlinony Cadmium Copper" Buortda Iron
.S Brown tan sandy gravel

2.0 Sandy gravel
7.630.0
9.910.0

UJ
UJ

.5
2.B

117.0
1CH.O

4.0
.6

45.200.0 J
U 41.600.0 J

SS.O
14.5

3»
33 8.2

3.00D.O
590.0

9,»IO.O J
10.100.0 J

7.0
_£•_

e.3
_£»_

Repreeentatlve

Sample Depth

13.900 7SJOO 14̂ 00

Sample Description

16.1

Maaneahmi Hanqaneee Merciny Morrbdenum Metol Orlhopheaiphale TO Pt»eannont» SetioMn 88»at Hathim VamdKini a» Oroea Atone OroeaiBeto
.5 Qiowm \an sandy gravM

2.0 SandV gravel
2.B4D.O
14.BOO.O

266.0
277.0

1.9
1.6

U 16.4
U 11.0

278.0
1.720.0

9.960.0
14.100.0

1.5
1.0

22
£

ns u 47.3
14.7 U 20.6

•3.0 51.8
10.3

33.4
16.4

Representative 115 •72 OJ7 Sit

BesufB are in mo/kg, except gross alpha and gross beta, wheh are n pCfg.
Depth* are in leet.
J • Eilfmated value
U • Not delectad.
R • Rejected value
NS • Not sampled
NC • Nol calculated.



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.2J-12 (continued)
Concentrations of Parameters in Soil near the Ammonia Phosphate Plants

II. Ammonium Phosphate Plant Number 2

Table 4.2J-12

S044B

.5 Tan sandy gravel

RtprBMfttaHv*

Sampto Dtptri Sample Description
.5 Tan sandy grave*

Repr«n«h,

S045B

Sample Depth Sample Description
.5 Tan sandy gravel

2.0 Tan sandy sttt
Representative

Sample Depth Sample Description
.5 Tan sandy gravel

2.0 Tan sandy sill
nspteeeiilelive

S108B

Sample Depth Sample Description
.5 Tan sill

2.0 Tan sift
5.0 Sandy gravel
7.0 Sandy grave)
10.0 Sandy gravel

Representative

Sample Depth Sample Description
5 Tan silt

2.0 Tan silt
5.0 Sandy gravel
70 Sandy gravel
10.0 Sandy gravel

5.480.0
12.700.0
13.900

2.190.0
4.460.0
22.000

Aluminum
6.4800
7.540.0
11,900

Magnesium
3.1400
16.5000
22.000

Aluminum
10.6000
11.600.0
4.5500
4.5900
4.230.0
13400

Magnesium
16,1000
20.000.0
2.280.0
1.670.0
1.810.0
22.000

Antimony
7.8 UJ
10.9 UJ
14J

Mantra neee
153.0 J
344.0 J
482

J 7.9 UJ
9.4 UJ

Manganese
J 156.0 J

241.0 J
482

Antknonv
4.6 UJ
4.8 UJ
4.2 UJ
4.0 UJ
4.0 UJ
14.3

Manganese
259.0
336.0
107.0
52.6
128.0
482

Araente
3.0
.7 U

7.7

Mercury «
.1 U
.1 U

0.16

AfaMnfr
2.9 U
5.6
7.7

Mercury II
.1 U
.1 U

0.16

Arsenic
7.1
6.6
6.9
3.6
s.e
7.7

Mercury M
.4
.4

.3

.2

.3
0.16

Barium
145.0
376.0
188

lorfMenum
1.3 U
3.8 U
2.15

Barium
94.5 J
124.0
168

totyttrfjanuni
1.3 U
1.6 U

2.15

Barium
169.0
149.0
32.2
38.1
41.3
166

lofytMtonurn
1.6 U
1.6 U
1.4 U
1.3 U
6.8
2.15

.6 U

.9 U
1

Mekal O
11.1
78.»
15.5

Banflkim
.6 U
.6 U '
1

Nickel O
10.0
10.8
154

Beryllium
.5
.6
2
2
.3
1

Nickel O
12.0
11.3
9.8
6.6
10.4
15.5

Boron
7.8
19.6
124

48-2
5.280.0

1.7

12.0
tO.5
124

lUUrirtyKnh
13.7

830.0
IT

Boron
15.1
103
2.4
38
3.2
124

rthophosphi
74.6
40.7
25.9
13.0
3.4
J.7

U 2.8
7.3
14

3.490.0
30.400.0

672

Cadmium
13 J

U 1.0

He TVPhoaphorua
4.160.0
12.100.0 J

672

Cadmium
£ J
.4 U
3 U
J U
A U
14

Me TBPhoaphorus
7.560.0
2.150.0
244.0
169.0
128.0
672

Calcium
30,700.0
66.300.0
75400

Sekjmum
1.0
4

J45

CaMum
26,600.0
7*000,0
76400

Selenium
1.2
.6

145

CaMum
1090000
74.500.0
5,090.0
9,840.0
3.150,0
75400

Potaaarum
2.110.0
2,030.0
701.0
929.0
766.0

1£62J

Chromium
J 45.2
J 56.6

273

Silver
J .4 U
J .6' U

Chromium
J 43.3
J 10.3

274

Silver
.4 UJ

J .5 ' U
14

Chromium
iu t
13.9 J
9.0 J
8.4 J
34£ J

274

Satemum
.6 U
.6 U
.7
.9
.5 U

345

Cobalt
4.1
4.5
74

ThaBum
123
17.0
0-27

Cobari
6.0
J.7
74

ThatOum
122
14.7
OXT

Cobarl
4.6
4.9
3.9
2.7
S.7
74

Mvar
.4
.4
.3
j

.3
14

Copper
10.5
9.6
124

Vanadrum
U 36.0
U 05.0

454

7.5
7.4
124

Vanadium
U 264 J
U 164

.45*

Copoar
10.4
6.7
7.6
7.5
104
124

SuNakf
1.220.0

U 1240
U 7710
U 6200
U 3530

NC

Fluoride
1.300.0
4.200.0

600

Unc
56.1
211.0
52.6

FkiofWt
2400.0
610.0
600

Una
56.1
32.6
(24

FluorMe
470.0
520.0
110.0
150.0
100.0
60*

ThaBum
2
2
.1
.1
.1

0.37

iron
9.670.0 J
12.000.0 J
14,400

One* Alpha
17.7
KA

*4,7

Mm
6,680.0 J
6.T904 J
14,400

Q roe* Alpha
J 112

3.0 UJ
14.7

Iran
10.600.0
11.100.0
12.900.0
6470.0

1«v«00

15.4
24.5

U 12
U 7.0
U 12.7

45.4

Laad
35
7.2
29.1

OrowBata
15.3
KA
J1-4

U
7.6
26.1

araaaBab
18.6
17.0
1M .

Laad
17.9
17.4
5.0
3,7
2.7
29.1

42-2
40.6
25.9
20.0

524

Uthk/m
J 4.7
J 10.6

16.1

J 6.5
J 11.1

16.1

UMum
tU J
12.4 J
6.0 J

J 4.0 J
J 3J J

16.1

Qreaa Alpha OnaaBete
J 15.1 26.9
J 10J 192
J 5J 10.6 UJ
J .5 U 11.4
J KA KA

24.7 114
Notes:

Results are «i mg/Vg. except gross alpha and gross bela. xhlch are in pCi/g.
Depths are in leet.
J • Estimated value.
U • Not delected.
R • Rejected value.
NA-Not analyzed
NC '• Not calculated



Section 4 Nature ind Enrol of ConstiBienti of Potential Concera

Table 4.2J-13
Concentrations of Parameters In Soil In the Road Samples

S082B

05

Representative

0.5
2

Representative

S083B

05
2

Representative

05
2

Representative

SOS4B

Sempl. Depth
0.5
2

Representative

Sample Depth
0.5
2

Representative

S085B

Sample Depth
0

2

Representative

Sample Depth
0

2

Tan sill

Tan sill

Tan brown silt

Tan brown sill

Sample Description
Light Ian line M
light Ian line silt

Sample Description
Lighl Ian fine sitl
Llqhl Ian line sill

Sample Description
Biown ulty und with
Tan brown silt to Vlty
sandy oravel

Semple Deecrlptlon

Tan blown silt to silty
sandy oravel

9560 J
9220 J

13.900

13.7
13.2
16.1

12500 J
11400 J
13.900

11.2
106
16.1

Aluminum
15900 J
10200 J
13.900

Lithium
13

12.9
16.1

Aluminum
13800 J

8520 J
13.900

Uthtum
10.6

10.2
16.1

8.1 UJ
8.3 UJ
14.1

14300 J
13700 J
22.000

8.2 UJ
8.4 UJ
14.3

14700 J
16000 J
22,000

Antimony
8 UJ
8 UJ

14J

Meoneelum
8460 J
16000 J
22,000

Antimony
8.5 UJ

92 UJ
14.1

3770 J

12300 J
22.000

7.7

10.6
7.7

292
289
462

Arsenic
4.1
4.8
7.7

324
348
482

Araenic
3.1
42
7.7

Manganese
374
272
482

Arsenic
6.7

6.3
7.7

217

274
482

138 J
128 J
1(8

J 0.1 U
J 0.09 U

0.16

U 152 J
U 131 J

m

J 0.11 U
J 0.06 U

0.16

Barium
U 148 J
U 129 J

1*8

J 0.07 U
J 0.11 U

0.16

241 J

99.5 J
188

Mercury
J 0.27 U

J 0.12 U
0.16

0.78
0.75

1

1.4
1.9

2.15

Beryllium
0.86
0.81
1

1.4
1.4

2.15

Beryllium
0.99
0.73
1

Molybdenum
1.3
1 3

3.15

Beryllium
1

0.57
1

1.9

1.5
2.15

I)

II

II
II

U
II

U
II

U
II

II

19 1
124

11.5
10.9
15 3

Boron
20.5
19.8
124

10.9
11.6
15Ji

Boron
26.1
20.1
114

Nickel
132
9

154

26.1

13.9 U
124

Nickel
19.4

9.9
1SJ

2.6 J
1.9

78.1
73.8
1.7

0.66 J
034 UJ
14

3.8
8.7
1.7

Cadmium
2.3 J
0.52 UJ
14

Ortftoohoephate
1.4

* 1 4
1.7

10.7

0.81
14

Orthoohoephale
150

20.4
1.7

57500
7J400

918
672

CaMum
52000
48200
75400

990
1050
872

CaMum
48700
60100
75,100

Total Pnoeohorue
1470
685
872

Card urn
49600

25600

758
672

J 15.4
27.5

0.»4
3.05

J 20.5
J 16.1

JT.S

0.65
0.78
3.05

Chromium
J, 28.6
j 12.6

174

Selenium

0.37
1.0*

J 78.1

J 15.5
27 4

027 UJ

0.7 U

Cobalt

4.1
7.6

0.43 UJ
1.9

Cobalt
4.6
4.9

0.43 UJ
0.44 UJ

Cobalt
5.5
4.1
7.6

Silver
041 UJ
0,42 UJ
1.8

Cobalt
4.5

4.1
74

0.44 U

0.48 U

26.4
12.6

Thenum
12.7 U
12.9 V)
0-27

Copper
10.5
93
11*

12.8 U
11.1 U
0.27

Copper
12.9
7.6
12.6

Tnel»um
12.4 U
12.5 U
OJ7

Copper
19.7

9JJ
12.6

11.1 U

14.3 U
OJ7

Fluoride

2600
600

235 J
454

Fknrtde
780
530
100

27.7 J
24.1 J
45.4

Fluoride
2700
490
600

Vamdkim
17.4 J
81.1 J
454

Fluoride
4700

410
600

Varradkjm
91.8

21.9
454

Iron

•440 J
14400

TJne
56.5 J
52.7 J
524

km
10700 J
11200 J
14404

42.7 J
444 J
524

kon
12400 J
9890 J
14400-

TJnc
68 J
34 J

514

kwi
10900 J

10300 J
14400

ZkrC
208

41.4
524

Lead

10J
29.1

Oron AW.

234
24.7

Lead
6.1
6.7
ta.1

14 2
14.7

U*
94
S3
29.1

One* AW*
21-5

J44
24.7

Iff!*
21.4

8.3
29.1

Oroea Atone
42.4

648
24.7

J

One. Beta

at Ji .
314

J
J,

18.1
114

J
J,

OreeeBett
24.5
17.0»u

OraaaBett
17.5

UJ 16.3
314 "

i ••« «n morkg. m*c*& lot grou aiphJj jnd grow bet*. wTvcfi mn m p



Section 4 Nature and rjltnl of Conrtiniena of Potential Coocenl

S086B

0

Representative

Sample Depth

0
2

Representative

S088B

0.5
2

Representative

0.5
2

Representative

S089B

Sample Depth

0
Representative

Sample Depth

0
Representative

S090B

Sample Depth

05

2
Representative

Sample Depth

0.5
:

T«Me 4AM3 (continued)
Conccntntloos of Parameters In Soil in the Road Samples

Tan brown sill wrfh trace
gravel
Ian sill

gravel
Tan silt '

Red brown sandy silt wrrh
gravel

Red brown sandy silt with
gravel
Brown sill

Sample DescripUon
Red brown sandy sill with
gravel

Sample Description
Red brown sandy silt with
gravel

Sample Description

gravel
Brown silt

gravel
Brown sill

11100 J

11.900

Lithium

9.1
12.5

16.1

4920 J
8780 J

13.900

Uthlum

64
9.6
16.1

Aluminum

8300 J
11.900

Uthlum

7.1
16.1

Aluminum

14400 J
14700 J
13.900

13.8

13.3
16.1

8.2 U

14.3

Maoneslum

5760 J
10900 J
22.000

Antimony

8 UJ
9.5 UJ

14.3

1120 J
13800 J
22.000

8.1 UJ
14.3

Magnesium

3060 J
22.000

Antimony

8.6 U
9 U

14.3

8070 J
8020 J

22.000

4.4

7.7

Manna new

359
324
4(2

Arsenic

1.8
S.B
7.7

148
297
482

Arsenic

S.S
7.7

Manganese

200
412

Arsenic

4.5
4.7
7.7

442
461
482

198 J
142 J
1*8

Mercury

J 0.59

J 0.07 U
0.16

U 99.7 J
107 J
IN

Menurv

J 0.19 U
J 0.06 U

0.1*

Barium

151 J
18*

Mercury

J 0.1 U
0.1*

Barium

135 J
122 J
IN

J 0.11 U
J 0.11 U

0.1«

029 U
0.46 U
1

Molybdenum

1.4 U
1.5 U

2.15

Bervfllum

0.3
0.56
1

1.4 U
1.6 U

2.15

Bervfllum

0.54

1

Molybdenum

3.3
2.15

0.83 U
12 U
1

1.4 U
1.5 U

2.15

9.7 UJ
11.3 UJ
124

NrCM

3400
20

15.5

Boron

10.8 U
18.6 U
124

NfcM

22.1

162
153

182
124

Nickel

12
15JJ

10.9 UJ
14.7 UJ
12.S

13.3

12.6

15 3

033 UJ
037 UJ
1.9

20.5

1.6
1.7

12
0.61 U
IJ)

Orthoohoaphate

2050
1310

1.7

Cadmium

S.S U
- IJ)

OrthoohosprMrb*

69
1.7

0.76 J
0.99 UJ
1.9

7.4
1.3
3.7

22200
54000
75400

4850
717
•72

OMum

12200
45800
7S400

Tot«IPho.phoru«

23300
20600
•72

Catekim

23300
75400

Tow Phosphorus

4220
•72

Caterum

18500
27400
7*400

1070
823

Chromium

J 12.3 J
J 11.7 J

274

Selenium

0.8
0.87 U
1.05

Chromium

J 16.8

J 11.7

Selenium

027 UJ
O.S2 UJ
1.0*

'

J 44.S

274

Setenrum

0.7T U
1.05

Chromium

J 18.8 J
J 15.5 J

174

0.49 U
1.7 U

1.05

Cobs*

8.9 J
5.4 J
7.8

0.42 U
0.46 U
14

Cobalt

4.1

: 74

Slhw

0.42 U
0.49 U
14

Cohan

3.8
74 •

Slim

0.42 U
14

t.3 J
6ft J
74

0.45 U
0.47 U
14

47.5

10.5

124

Thallium

12.7 U
13.7 U
027

Copper

8.4
7.7
124

Thenum

12.5 U
14.6 U
027

Copper

20
124 '

Thsfflum

124 U
0.27

Capper

134

114

11.4 U
14.1 Û
027

1200

450
600

Venedkim

44.9 J
21.9 J
45.4

Fluoride

910
•10
no

vmdkrni

18.9

24.5

45.4

Fluoride

2600
600

Vsnedkim

SI 3
45.4

Fluoric*

780
510
•00

22.9 J
25.1 J
4S.4

Iron

12500 J
12000 J
14400

Ztoc

175 J
454 J
524

Iron

10200 J
9500 J

14400

Zkw

60.8

33.7

524

kon

14400

Zkw •

164
524

ton

14000 J
14800 J
14400

58 J
612 J
W4

Used

20.4

9.1
29.1

Orou Atone

20.4

11.7

24.7

Lee*

7.1
0.9
29.1

OroMAlDhi

19.8

6.31

24,7

Lead

233
29.1

OtOMAIpM

140
24.7

Lead

96
92

29.1

25.6

11.9

14.T

Tible 4A2-13

»

j

OroMBats

264
UJ 19.S

114

OtOMsM*

21J
UJ 164

ai4

dree. Bee.

23.4
»14

J
J_

27
24.3
VI .4

R*^Aj are to mgykg. crcepl tor gross alpha end gross beta, wricri are m pCUq.
Orprhs are »i teet
J €stmat»d ralje
n rt^efed value
U Not dmmtod



Section 4 Nature «nd Extent of Coouioieoll of Potential Concern

S093B

Sample Depth
0

Repreventative

0

Representative

S094B

0.5
2

Representative

0.5
2

Rapn^nlanve

S09SB

Sample Depth

0.5
2

nepreaetitatlve

Sample Dec*.

0.5
2

Representative

S096B

2
Representative

2
Representative

Table 4 JJ-13 (continued) Ta*U4OM3
Concentrations of Parameters In Soil In the Road Samples

Sample Description
Brown sill with trace gravel
Tan sin

Brown silt with trace giavel
Tan silt

Gray gypsum

Gray gypsum

Sample Description

Dark known sandy silt with
line gravel
Tan silt

Sample Description
Dark brown sandy silt with
line graval
Tan sin

Sample Description

Tan sill

Tan Bill

10900 J
9040 J

13.900

10.8
9.5

16.1

22300 J
13000 J
13.900

145
11.7
16.1

Aluminum

6010 J
8660 J

13.900

Lithium

3.5
12.1
16.1

13600 J
10900 J
13.900

11.3
16.1

8.4 U
8.3 U
14.3

12300 J
9810 J

22,000

7.7 U
8.5 U
14.3

5710 J
14300 J

22.000 "-

8.4 U
9 UJ

14.3

Uaonesk/m

2480 J
9750 J

22.000

6.5 UJ
8.6 UJ
14.3

6660 J
10200 J
22,000

4.5
4.7
7.7

329 J
299 J
482

42 J
5.1 J
7.7

253
367
462

Arsenic

4.4
45
7.7

131 J
289 J
482

4.7 U
4.8 U
7.7

386 J
346 J
482

Barium
174 J
126 J
1M

0.1 U
0.11 U
0.16

257
218
181

0.09 UJ
0.53 J
0.16

Barium

823 J
100 J
18*

0.05 U
0.12 U
0.16

130 J
1U

0.09 U
0.08 U
0.16

__B«yakim
0.49 U
0.84 U

1

1.4 U
1.4 U

2.15

1.7
0.61
1

3.3
1.4 U

MB

Beryllium

0.94 U
055
1

MofrMenum

3.4
1.5 U

2.15

1
0-87
1

1.4 U
1.5 U

2.15

Bonn
11.8 UJ
7 UJ

12J)

NIcM
70.8
92
152

64.1
15

118

28 J
13.3 J
1541

Boron

33.4 J
16.5 U
12JJ

20.8
92
15.5

21.1
16.8
12J

11.2
153

Cadmium
1.2 J

0.75 J
1.9

Orthopnotphate
2.1
2.3
3.7

14
1JJ

11.7
2.1
3.7

C»*nlum

87.3 J
058 U
\»

OrthoohosoneW

222
32.6
3.7

23 J
0.75 J
1.9

4.4
1

3.7

Calcium
38600
38600
75,600

924
477
672

49600
75JHO

1260
•71

Catefum

159000
27500
7SJOO

26200
746
ere

32100

75400

itso
832
672

Chromium
J 21.9 J
J 10.9 J

27 J)

Selenium
0.59 U
0.7 U
3.05

Chromium
219 J
18.9 J
27JJ

uaUnlum

OJO U
1.08

Chromium

J 166 J
J JJJ

274

Setenfcim

SJ
0.31 UJ
US

J 44.1
J 11.6

0.«2
0.49
3.05

Cobsfl
4.9 J
4.4 J,

0.43 U
0.43 U
1.9

Cob*

5.5
7.6

3.7 J
044 UJ

Cobalt

0.44 UJ
4.6

7*

SBvec '

16.1
0.47 U

1*

SJ
5T:»

044 Ol
0.45 UJ
1.9

Conner
39.3
93
12.6

ThiHIimi
13
13

OJ7

9.4
12.6

13.2
OJ7

Cocoa.

32.2
10.9
12.6

ThsBum

13.2
14

0.27

19.4
13.4
1M

13.3
13.4
OJ7

Fluoride
690
530
600

Vmdkim
U 23.5 J
U 16.6 J

45.4

J 650
600

U 30.2
45.4

Fluoride

16000
460
600

Venadkim

U 219 J
U 17.2

454

1300
630
600

U 33.9 J
U 19.5 J

45.4

tan
11300 J

14400

Zkto
12* J

S2J

12900
14400

63J
UJ

tan

4220 J
10900 J
14400

DTK

2440 J
38.1«I«

13200 J
11700 J.
144M

72.6 J
44 J
52J -

LMd
7.7 J
5.9 J
29.1

dross Atoh. Ones Beta
12 UJ 17.8

24.7 314

3.8

».1

25.3 J 22.3 J
24.7 314

Lead

49J J
9.8

29.1

dross Alpha OrossBsti

115 64.7
12.3 20.9
24.7 314

6.8 J
7.7 J
t».1

16.4 24.1
21.1 312
24.7 314

an ki mykg. nagl K* grou alpha m JTOI bala. which am



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.2.2-14
Concentrations of PCBs In Soils Associated with Roads (mg/kg)

Phase II Results
S085B

Sample Depth Aroclor1016 Aroclor1221 Aroclor1232 Aroclor1242 Aroclor1248 Aroclor 12S4 Aroclor1260
0
2

1
0.65

UJ
UJ

1
0.65

UJ
UJ

1
0.65

UJ
UJ

1
0.65

UJ
UJ

2
0.65

UJ
UJ

2
0.65

UJ
UJ

1
0.65

UJ
UJ

S088B

Sample Depth Aroclor 1016 Aroclor 1221 Aroclor 1232 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260
0
2

0.2
0.65

UJ
R

0.2
0.65

UJ
R

0.2
0.65

UJ
R

0.2
0.65

UJ
UJ

0.2
0.65

UJ
UJ

0.2
0.65

UJ
UJ

0.2
0.65

UJ
UJ

S090B

Sample Depth Aroclor 1016 Aroclor 1221 Aroclor 1232 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260
0
2

0.2
0.65

U
UJ

0.2
0.65

U
UJ

0.2
0.65

U
UJ

0.2
0.65

U
UJ

0.2
0.65

U
UJ

0.2
0.65

U
UJ

0.2
0.65

U
UJ

S094B

Sample Depth Aroclor 1016 Aroclor 1221 Aroclor 1232 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260
0 0.2
1 0.2
2 0.65

U
U
UJ

0.2
0.2
0.65

U
U
UJ

0.2
0.2
0.65

U
U
UJ

0.2
0.2
0.65

U
U
UJ

0.2
0.2
0.65

U
U
UJ

0.2
0.2

0.65

U
U
UJ

0.2
0.2
0.65

U
U
UJ

Notes:
J - Estimated value.
R - Rejected value.
U - Not detected.
Depths are In feet.

EMF docj\hjnnJU.doc\TbM22l4.iU HMr- Kl report
September 1995



Section 4 Nature ind Extent of Constituents of Potential Concern

Table 4J.2-15
Concentrations of Parameters In Soil in the Bone Yard

T«Mt4MJ-IS

S079B
Sample Depth Sample Description

0 Ooik biown sandy sill will*
2 Tan silt

Representative

0 Daft biown sandy silt with
2 Tin mi

Representative

Aluminum
13000 J
124OO J
13,900

to.a
14.8
16.1

6.5
9.1
14.3

4810

22.000

U
u

J
J

Araanlc
6.8
3.4
7.7

290
365
4(2

Barium
662 4
132 J
166

J 0.14 U
J 0.1 U

0.16

Benrinum
0.69
0.66

1

Morybtfew

1.5
2.15

U 22.9 J
U 16.6 J

124

26.1
U 11.3

154

14.7
0.59

1MI
5.4
1.7

Calcium
J 36900
UJ 52200

75400

| UHUOTMSm

690
672

Chromhim
J 111 J
j 124 J

274

04
145

Cobril COOT
7 J 254

5.7 J 10.4
7.6 124

OM U 132 U
9X7 U 142 U
14 027

Ruortda
4600
500
600

Vanadum

414

Iran Uad
12400 J 31.4 J
12800 J 8.5 J
14,400 19.1

47.4 J 8.97 UJ 214
824 24.7 ttji

S080B
Sample Dapth Sample Deecripflort

0 Biown sandy sill
2 Biown tan sill

Representative.

Sample Depth Sample Description
0 Blown s«ndy all
2 Blown Ian sill

Representative

S081B
Sample Depth Sample Deaeription

0 Tan brown sMl . trace line giavel
2 Tan brown sitt

RepresentaHve

0 Tan brown sHI • dace line gravel
2 Tan brown sill

Aluminum
17900
11400
11.900

UttHum
1 1 . t •
12.1
16.1

14300
13900
13400

12
12.8
16.1

J 6.7
J 84

14.1

UagnaaJurr
5530
11200

22.000

J 8.3
J 8.6

14.1

7450
11200
22.000

U
II

I
J
J

U
II

J
,1

Araonle
3.2
6.9
7.7

Manoanaa
389
357
462

Araanlc
6.4
5.2
7.7

399
385
462

Barium
1 151

133
168

* Mercury
J 0.09
J 0.15

0.16

Barium
246
124
161

J 0.16
J 0.08

0.16

J
J

U
II

.1
J

U
II

1.1
0.56
1

Molybdenum
1.5
1.5

2.15

Beryllium
0.74
0.67
1

1.4
2.15

I)
II

U
II

II
II

U

Boron
214 J
11.4 UJ
124

NJcM
40.1
102
154

Boron
32.4 j'
122 UJ
124

46.1
105
154

Cadmkrm

037 UJ

Orthootweohate
916
192
1.7

Cadmium
114 J
046 UJ

41
4.5
1.7

Calcium
11100
41400
75400

Total Phowhon
12000
665
672

Catekim
14200
31600
75400

5500
711
672

Chromium
J 41.1 J
J 114 J

a Oilanluni
0.62
0.61
105

Chromium
J 744 J
J 14.9 J

174

0.96

Cobalt
6

52
74

Silver
0.45
0.46
14

Cobalt

50
" 74

0.43
0.45
14

J
J

U
u

J
V

u
\i

Cocpar
14.3
10J
124

TnaMvn
13.6
134
027

Copper
57.8
104
124

12.9
13.4
027

1900
490
600

i Vanadhx
U 644
U 21.8

454

2700
S10
600

U 71.5
U 25.7

43.4

kxm
15300 J
12300 J
14,400

> Zhto
J 269 J
J 46.3 J

514

Iran
17700 J
1*400 J
14400

221 J
J 47 J

524

Uad
74 J
6.7 J
29.1

OraaaAJBna
212
104 UJ
24.7

Uad

0,» J
ZB.1

IS
24.7

OroeaBeta
11

14.1
J1.4

29
23.3
11.4

« *n> In mgfcg. eioepT lor gross BMw srd gioss beta, wtiict) «ro h

Otptis sn> kn IMt



Section 4 Nature and Extent of Constituents of Poteniial Concern

Table 4.2.2-16

PCB Concentrations in the Bone Yard (mg/kg)

Phase II Results

S079B

Sample Depth
0
2

Aroclor 1016 Aroclor1221 Aroclor1232 Aroclor 1242 Aroclor1248 Aroclor1254 Aroclor1260
0.65
0.65

U
UJ

0.65
0.65

U
UJ

0.65
0.65

U
UJ

0.65
0.65

U
UJ

0.65
0.65

U
UJ

0.65
0.65

U
UJ

0.2
0.65

R
UJ

S080B

Sample Depth Aroclor 1016 Aroclor 1221 Aroclor 1232 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260
0 1
2 0.65

UJ
UJ

1
0.65

UJ
UJ

1
0.65

UJ
UJ

1
0.65

UJ
UJ

1
0.65

UJ
UJ

1
0.65

R
UJ

1
0.65

UJ
UJ

Notes:
J - Estimated value.
R - Rejected value.

U - Not detected.
Depths are in feet.

EMFdociVFbrm Rl.doc\TbM22l6.xli KMH Rl report
September I'M



Section 4 Nature ind Eitent of Constituent* of Potertiil Concern

Table 4JJ-17

Conccnlralions of Parameters In Soil In UK Ammonium SulTate Plant

Table 12J-I7

S046B

05
2

Rtpratentatfve

Sample Depth
0.5
2

Rapreaentalhre

S047B

05
2

Repraeentalh*e

Sample Depth
o.s
2

napiaaaiiurttve

S048B
Sample Depth

0.5
2

Reoreeentfttive

Sample Depth
OS
2

napfeMntattve

Dark brown candy gravel

Dark brown sandy gravflt

Dark brown stfty gravel

Sample Deeerlpoon
Dark brown siny pavel
Sandy oravel

Sample Deecriptton
Dark brown clayay ant whn pave
Dark brown clavev silt wtf orava

Sample DeaeriDtlon
Dark brown clayay ail wit. gjava
Darti brown clavev sal wtti grave

Aluminum
15400
7200

13.900

Lithium
11.3

t6.1

11900
4900

13,900

Lithium
88
61
16.1

Aluminum
7760

22600
13.900

J 8.2 UJ
J 8.2 UJ

UJ

4090 J
U 3650 J

22.000

J 82 UJ
J 6.1 UJ

1O

MMnoakim
4710 J
2590 J

Z2.000

Antimony
159 UJ
167 UJ
14.3

Uaoneelum Uanganeae
4330
0000

22.000 .

130 J
503 J
482

3.1 U
4.4 . U
7.7

252 J
194 J
482

8.8
5.9
7.7

Manganese
199 J
143 J
482

Amnlc
11.6
34
7.7

Mercury 1
0.15
013 U
0.16

278
80.4

188

0.09
0.08
0.16

1340
89.7
188

Mercury
0.08
0.12
0.16

1080
310
1*8

lorvbdenun
27.4
14 7
1.18

BeryWum
J 1.5
J 0.6 U

1

Molybdenum
U 5.6
U 1.4 U

2.15

J 1.6
J 0.51 U

t

Mohrbrtanum
U 10.6
U 3.8

2.15

BantUum
2.1 U
1.9 U
1

i rack* a
49.2
256
16.5

Boron
tie
16.2
12-8

J1.7
11.9
1U

71.4
16.S
12-8

Ntekri
51.1
10.8
15.5

Boron
75

31.9
12.8

419
857
3.7

18.1
1.4
1J>

Orthoohosohata
IS!
39.4
1.7

43-2
0.93
1J>

Ortnoptwphalt
127
i5.e
3.7

Cadmtum
58.3
12
14

82230
15100
m

Crietum
J 119000
J 23400

75JMO

) 2SOOO
2560
672

183000
J 19100

78,100

ToMPtmahoT
6180
2430
672

dMum
185000
47800
7SJOO

> Pomdum
2370
5490

»JMU

J 165
J 23.5

27 J>

1.9
ia
va

1 31.8
27 J

in Bilinlum
48
8.2
3X»

Cnrenriun
2(5 '
91.6
27JI

Satanhim
11.1
088 U
U»

Cob.h
56

M
7.8

flltM^

2
p.43
1.9

4.9
7J1

?U«r
2.5
0.42.
1.9

Cobalt
2.6
7i
7.*

r̂
33
086
1.*

25.2
13.1
12.6

Tnaflhim
UJ 12.6 U
UJ 12.8 U

027

11.8
12.6

Thaflhim
12.8 U

UJ 12.8 U
OJ7

CODDW
74.2
45.4
114

SodKirn
2990

U 1390
970.7

Fbortda
8800
400
•00

132 J
218 J
45.4

440
no

Vmotam
273
12.9 J
45.4

FtoofM.
14400
2090
600

Tliajnillll \
24.8 U
259 U
OJ7

If"
7230
11)00
14,400

PW
429
46.9
Sit

13377
14.400

»ne,
1010
r*3
UJ

Iw
8590
18400
14,400

fanadui
351
116
45.4

L«d
J 114 J
J 4.7 J

29.1

J 94.5
J 11

24.7

J 9.8 J
29.1

Oroa* Alpha
80.7

J 12.8
24.7

L«d
213
43.8
29.1

n Zkw
1200
403
SU

OraMMi
553
17.6
11.4

OraiBMI
40.9
16f
1M

LRMujn
6.7 UJ
15-2 J
11.1

OronAWM c
133
16

24.7

kOMMi
55.1
28.4
114

S049B
SamoHDoolli

Dark brown clayay SUI wit) gravo
Dark brown claygy tltt wi» grave

16400
15700

17.3
'8.5

UJ
UJ

186
_221_

Barrmum Boron
18.7

2S

Cadmium

napraaanlathra

Sam rt. OMB,

0.5 Dark brown clayay silt Witt grave
___ i Dam brown clavev>ll wit, orava
Repntaenuuhw

416
_es6_

022

..02*

Molybdenum OrBiophoar>hah> Total Phoephona
2.9
4.7

18.8

19.5

77
53.9

3000
«X>0

1JI6Z3

R«uti art ki nglkg. ncip! lor grou i«»ia and gro» t»u. «
Owltit •>! « Ml.



Section 4 Nilurt «nd Eilenl of Coniiituenu of Meoliil Cooccm

T«bk 42J-17 (continued)

Concentrations of Parameters to Soil ID the Ammonium Sulfate Plant

SI09B

T.ble 4JJ-I7

0
2
5
in

Sample Depth
a
2
5
10

napmanuthn

anyyavsl
T.niBI
Giawlfy sand
Sandy qiav«l

Sampk DMcriptiofl
Silly gravel
Tan ill
Gravelly sand
Sandy travel

80SO
9170

5340
13BOO
13.900

252 J
269 J
205 J
139 J
462

4 1
46
41
43
14.3

Memuv
007
006
005
0.06

0.16

UJ 24
UJ 3.7
UJ 33
UJ 3

7.7

Motvbdcnum
U 1.4 u
U 15 U
U 14 u
U 14 U

2.15

82.6

110
513
569
188

Nlckd
18.3
10.8
12.4
7.9
15.5

0.5
0.61

044
1.1
1

OtttlODtKMDtal*

0.57

0.52

1.27

10.1

7.9
e.s
2.8
5.7
12.8

Tot.1 PkoxXwnw
10300
714

281
672

5.2
0.84

0.31 U
0.33 U

Potmlum

2220
1180

KM

38200
70200
10100
11400
7(400

0.6
0.62

0.72

U
U
U

35.6

129
11-2

0.6
274

0.31

045
0.31

033
14

4.4
4.7
4.6
4.6
74

U 10500
U 1570

U 1410

0 6230
NC

12.2 4370
7 550
13 180
8.6 210
124 800

Thallium Vmdtom
01 U 38.2

0.11 U 149
0.1 U 10.6

0.11 U 11.5

0.27 45-4

9070
10000
15200
14400
14.400

Zinc
89.2

38.8

31.2

29.7

524

72
4.6

41.7

28.1

OrawM*.
44.8

6.48

3.6 U
5M
24.7

12
6.7
7.S
1C.1

OnmlM.
30,7

17.7

11.6

16.7

11.4

16400
1760

2700
22400

p. 4)tt«CM Iv (KOfS *

U Hot d
NC • NOI c«*cutai«d

t



Section 4 Nature and Extent of Constituents of Potential Concqn

fabic 4.12-18

Concentrations of Parameters In Soil in the Sulfuric Acid Loading Dock Area

Table 4.2.M8

S058B
Sample Depth Sample Description

0 5 Grayish-brown silly gravel
2.5 Pal« brown si!
5 Pale brawn til

Rtpresentatlve Groundwater not encountered

Sample Depth Sample Description
0.5 Grayish-brown sily gravel
7.5 Pale brown t»
5 Pale brown sil

7.5 Pale brown sill
Representative Groundwater not encountered

S059B
Sample Depth Bampla Daauluuuo

0.5 Dark yellowrsh-orown sandy gravel
2.5 Dark yeOovran-brown til
5 Dark yrjttovnsh-brown sM

7.5 Dark yeeowrsh-brown sil
10 OarkyeBavrtilvbrawnsU

Repreeenlatlve Oroundweler not eocounered

SamptoDepth Sample Description
05 Dark yellowish-brown sandy gravel
?.5 Dark yeaowisMvown sil
5 Dark yetowitfi-brown sU

75 Dark ya«owlsfH»own sil
10 Dark yrjowish-brown stt

Representative Groundwater nol encountered

S060B
Sample Depth Sample Oeeertntlon

Alumhium
8850 J
10500 J
12000 J
7030 J

13,900

Uthlum
56
124

15.1
8.8

16.1

Aluminum
10100
12100
14100
22100
10700
13300

Uthlum
85
136
14.3

21 4
IDS
16.1

Aluminum
05 light txownnh-gray sily gravel Ibactf'O) 840 J
2 5 LigM yenowtsh-bmwn silt
5 Liohl nOownMniwn sil

Representative Groundwater not encountered

Sample Deplti Sample Description
05 LlgM brawnlsh r̂ay slty gravel <baclrl«l)
J 5 Lighl yeHowlsh-brown sit
5 LirM yeOowrsh-brown sit

RepreserrlaUve Groundwater not encountered

Notes:

11700 J
18700 J
13400

Uthhlm
02 U
147

tag
16.1

84
9

9.2
9.2
14.3

Magnesium
2210

16200
14100
12200

22400

8.6
9

9.2
9.2
9 1
143

Magnesium
7310

15500
14700
14900
12700
22.000

AirUmony
78
9.5
8.8
143

Maorrnlum
135

15600
13400
22,000

UJ
UJ
UJ
(1.1

J
J
J
.1

UJ
UJ
UJ
UJ
UJ

UJ
UJ
Ul

J
J
J

Arsenic
1.5 U
3.4 U
5.6 U
3.3 U
7.7

104 J
373 J
316 J
307 J
4*1

Araenfc
3.1
3.1
4

4.6
33
7.7

Manganese
200
328
395
451
330
412

Arsenic
0.63 U
3.2 U
92 U
7.7

Manfianoae
21.8 J
510 J
470 J
482

Barium Benllum Boron Cadmium Catcrum
124 J
104 J
127 J
98.1 J
188

Mercury 1
1.8

0.16 U
0.17 U
015 U
0.16

Barhim
127 J
148 J
141 J
179 J
112 J
188

Hercurv I
0.16 U
0.14 U
0.13 U
0.14 U
0.13 U
0.16

Barium
164 J
177 J
400 J
18*

Mercury 1
0.62 U
0.22 U
0.16 U
a 16

0.48

036
0.7

0.62

1

4

1.5
1.5
1.5

1.15

BertVum
0.49

0.5
0.87

1
0.59

1

•orvboenu
1.5
1.5
1.6
1.8
1.5

1.15

Beryllium
O.I

0.67

0.9
1

Mrbdenu.
7.5
2.7
1.S
115

U
U
II

m
U
U
U
U

m
U
U
U
U
u

u

m
U
U
U

9
7

93
S3
114

Nickel On*
181
14

11.4

10.1

153

Boron C
13
9.2 U
10.9 U
18.7

8 U
124

NfcM Orth
18.7

12.7

143
18.5

10.8

153

Bonn C
4.1
83
14.1

114

•Octal Orth
33

14.9

20.3

15.5

8.9
0.66

0.95

0.91

oonon
117
34
63
43
M

•dmkif
73
036
03
0.6

0.59

14

ophosf
1

S3
6.9
12.1

93
1.7

Mmlur
1.6

0.79

13
14

DptHMQ
239
24,1

123
3.7

23500
56000
48300
37100
75400

4620
636
611
(58
671

n Calcium
74100

U 70100
U 46000
U 3SMO
U 34300

7(400

Me Total Pnoacht
4160
•14
<34
•04
(03
•71

n Calcium
54900
57500
41700
71400

natt Totejnmpta
1370
7*3
SB3
(71

Chromium
J 7(3
J 142
J 13.6
j 6.9

173

ru> BeMunt
1.5
1.3
12
12
105

Ct-omM
72.7
15.7

11.6

252
14.1
273

rut Mental
. '*

13
13
13

034
105

Chromrur
J 273
J 113
J 21

ir*

rus (slsrsun
12
1
1

3.05

J
J
J
J

i

U
U
u
11

•

1
u
u
u
u
u

n
J
J
J

i

U
1)

COM
2.4
5.2
5.6
4.2
74

Btrar
0.43 U
0.47 U
0.48 U
0.48 U
13

Cob*
4.1

5.1
63
7.7
43
74

Hirer
058
0.47 U
1.7

0.48 U
0.47 U
13

Cobalt
0.41 U
5.4

(3
74

Stoer
0.64

0.49 U
0.4» U
14

340 J
81 J
106 J
8.1 J
113

TMaum 1
13 U
14 U
143 U
143 U
027

Copper
21.6

83
10.4

15.1

8.4
113

Thessum
13.4 U
14 U

14.1 U
14.4 U
142 U
037

COM
58.4 J
93 J
143 J
114

TMftm
122 U
143 U
13.7 U
OJ7

Fluoride
1300

490
590

450
800

rtnedrum

54.8 J
20.5 J
21.9 J
153 J
45.4

Fluoride
2400
580
530
(SO
4SO
no

59
223
25.6

SJ.7

20
454

Fluoride
400
570
MO
«00

Yanaraum
242 J
202 J
352 J
454

Iron
11(00
12100
12*00
•400
14400

Zaic
398
48

49.4

3(3
(23

Int.
10800
11500
13ZQO
18000
10500
14400

Bn«
1(4

393
473

64.3

36.4

(24

Iran
1MO

12100
17700
14400

2X0
593
4»(
M.I
(24

Lead
J 29.7

J 73
J 72
J 53

19.1

Qros. Alpha
J 24.7

J (.45

J 11.7

J 15.3

M.7

UM
35.2

(.1
(S
92
63
M.1

OroaNcta
44.1

731
• 15.5

10.0

143
M.7

LM4
) 44.7
J 54
J 133

lt.1

QroaaAkew
J 51
J 11
J 14.4

14.7

OmeBeta
253

U) 243
UJ 23.4

233
114

One* Beta
25.9

UJ 194
20.7

212
17

M4

QroaaB-k}
»
21

114

Resurls ere in mrfkg, arcepl lor grots afcha and gross bela. which are npCirg.

NS Nrt sampled
U • Not detected.
J • Estimated vakje.



Section 4 Nature and Extent of Constituents of Potentiil Concan

Table 4.2.2-18 (continued)

Concentrations of Parameters In Soil in the Sulfurlc Acid Loading Dock Area

Table 4.12-18

S061B

05

25

5

75

Dark grayiari.brown uay gravel (fill
Light y t̂orristvbrmn sf

AhCTiawm
756

11000

17100

5930

82

9.6

94

8.)

Ol

UJ
UJ

UJ

Annie
2.8

4.g
4.9
57

Barium

136
199
144
91.6

J
J
J
J

B r̂tlun.

0.11 1
0.5
o.e
037

ecnn
JJ 4.9 U

8 U
13.2

4.8 U

tj
0.62
O.«1
093

U
U

OMum
12100
65400
50700

16700

Chmnhm

31.6
14

19.9
22.6

Cat**

0.48
S3
7

6.4

COPPW

20.5
9.3
13.1
14

FMortd.

530
570
590
230

Iron

1570
11500
15600

12000

LMd
502
68
10.1
7.5

RtprvMntatlv* Grovndvattr nol •ncountcrad 13.900 7WOO

05

JS
5

75

Dark grayisMxown sidy gravel (fin)

Lighl y«rtn»rtM>rown at
YctiomlKbrown unctv orawl

0.21 U

12.7
17.5
6.4

321
14300
15100

3360

13.2

469
75»

249

18.5
0.44 U

0.22 U

0.22 U

2.7

1.«

1.6

1.5

U

U

5.3 14.2
21.5 3

24.3 3S

12 5.3

1230 U U
960 1.7 U

621 1.8 U

538 0.87 U

0.43 U
0.5 U

0.49 U

0.42 U

12.6 U
14.9 U

14.7 U

12.7 U

12.9

222
32.9

20.4

S5.S

42.5

58

60.2

100

133
22.7

NA

51.1

UJ K2
132

NA

R*pr*MnttM.v« 'Groundwvtef nol .mcounlorvd

ResuR* w« in fngftg. excof* for gn»i alpha and poss beta, which «f» In pCVg.
Depths ire in («(.

NS • Not untied
U • Nol defvctad.
J • Estimated value.

NA • Not a



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.2.2-19
Concentrations of Parameters In Soil in (he Water Reclaim Area

Table 4.24-19

S072B

0 Dark (Mown flifty gravel

RepreecnMlve

SamMe Dean SarnrJto Omcrkxlofi
0 Dartc brown silty gravel

ReprmnMrM

S073B

0 Dark brown tand wrjh gravel
35 TmianoYsM

nn»«Mimiy«

Sample Depth Sample DMCrfellon

0 Derlt brown send wirh gravel
3.5 Tan sanoV sift

Representative

S102B
Sample Declh SamrfeDncrfellon

0 S*y sanr* gravel
2 Gravely Ian tin
7 Tans*

10 SJnoVgrgv*!

15 Sandy gnvel
20 Sandy gravel

Repreeentellve

2 Gravely tan sin

7 Tansll
10 Sandy grav»l

15 Sandy gravel
20 Sandy oravel

7760
12900
13.900

Lithium

62
135

11.1

Aluminum

6860

8350
13.800

Lithium

53

5.1
16.1

Aluminum
6910
14800
10900
4030
3490

6140
13.900

4610

15500
2340
2SOO
4230

7.7

88
14.3

4610
16800
23.000

J 6.4

J 9.2
14.1

3930
4520

22.000

Artrmorrr
65
44
4.7

3.9

39

4.2

14.3

426

440
342

432
149

U
II

U

U

J
J

J

U

u
u
u
II

J
J
J
J
J
.1

5.1
7.9
7.7

Hangann
166
354

482

51
5.8
7.7

"•"ye.

135
396
482

AnMnfc
2.5
«.4
4.1

26
1 V

5.7

7.7

049

0.09
0.06

DOS
004

0.05

U 136
147

Ml

* Harem
016

0.1
0.16

Barium

581
146
in

• Mareurr

J 024

J 0.06
0.16

733

2690
m>
52.2
518

104
188

7.1

U 2.4

U 1.6
0 1.3
U 1.3
U 1.4

U

II

J
J

U
u

~J
J
J
J
J
1

u
u
U'
II

077

0.62
1

3.1
15

MS

09

0.21
1

HorrtxJaoui.

33
1.6

2.16

Beryllium
1.1

096
06

0.42
0.27
0.49

1

18.1

46.B
10.4

13.7
6.6
10.7

17.1

12.2

12.6

< NIC**
27.8

U 12
tu

XI
U 19.4

111

Htett)

36.4
U 47.3

18.5

Bonn
131

21 J
9.5

3
2.7

3
12.8

363

1100

145
326
31.2

8.9

J 16.1

- J 0.57

1.9

28.6
2.2
3.7

OrMum

J 37.3
J 33*

u

OrthonteiiiM

567

281
3.7

CMntam
J 37.7

J 16.4

J 0.59

U 0.3
U 0.37
U 0,32

U

41700

37000
1090
283
612

175

88600

U 41900
7UOO

» TotriPhoatMn
14200
5S7

671

Cafclum

J 1JOOOO
J 111000

nfao

• ToUlPtwohon

54100
75300
171

Cafctan
111000
38100

41100
U 6290

11000

U 12800
75400

2430
5080
2560
1040

913

'a»

1M
17J

m Mankim

5 U
2.1 U
1.05

J 128 J
J 13.6 J

n»
a Stunk**

9.1
9.1

3.06

ClvWitant
m
120
16.4

7.7

7.5

9
US

5.6
1.1
0.6 U

0.53 U
O.S1 U

"•*?

CoMI

5J
7.1

OMT

1.1
0.48 UJ

1.1

COM

1.6 J

2 J
If

«*»«

2J
0.68
1.9

COM*
0.43 U
6.3 .
5.2
<

2.6
5.2

7*

1.6
OJ4 U

0* U
0.1 U
OJ U

0-32 U

Coco.

10.1
116

Thailum
12.1 u
13.7 U
OJ7

Cotmr

as
91

11.6

**•"••

11 U
14.4 U

0.17

"tf-40.4

19
7.1

1SJ
5J

ts
116

12900
1590
(00
110

1070
220

nuoMa

700
600

VMtal.
ns
27.9
41.4

21000
440

600

*•»*-•

207

16.6

454

FtoWa

45400
4730
400

IX

no
160
600

0.83
0.46
0.23
0.11
0.09

__5J1

Iran

12400
14,400

TJnc
254
44S

at

kon

7350
7540

14,400

n«

J 381
J 540

su

km
5810
14400

11500
15000
76*0
12900
14,400

314

U 225
U 22.4

U 9.2

U 6

J •__

LMtf

1.5 U

19.1

OraMAk*.

i »
J 7.69 UJ

J4.7

LMd

J 5J J
J 4.1 J

16.1

OreMAfehi

J 87.9

J 7.02 UJ
K.7

iMd •

14.8
162

1.1

U
9.9

13

19.1

:n
246
42.7
29.2

11.9

"<

Oro»M*
26.3
294

11.4

OnoM*

40.7

14.9
31.4

Uthtarn
U

10.»

11.8
6

1.7

73
16,1

218 86.7

9.11 11J
. 11.1 17.7

6.54 11.2

19 19

7M »<

R«tu«» an h mo*o. «xcwn tor gross afcha and gross beta, which are «i p»g.
r>p(ns arc n l««1
J EsMnalad value
U • Not rJMactad
NC . Nol cafculaud

€



Section 4 Nature ind Extent of Onmituenu of PotcKjl Conetro

Table 4.2.2-20
Concentrations of Pirmmcttn in Soil ID the Former Ore Pile

Tib.e4.i2-M

S074B

0 S Tin sifl with tracfl fin* gravd
2 Tan brown Iffl

0 5 Tfln sin wttn trace ftnfi gravel

9260 < J
7260 J

11.900

UBlkan
10.7 •
10.7

83 U 5.5

8.7 U 58
14.1 7.7

5990 J 216
1O200 J 254

J 278
J 85.7

188

MarculT
1 J

0.97 J

044 99 0.58

1 124 14

5 48.1 J 603
1.5 U « J 50.9

58700
7JJOO

28500
777

84
274

M»nk»>
3.7

04

J '3
74

s*»w
23 J

U 0.45 UJ

8J J 520
W» 809

Tlwattn Van.Ha.
128 U 281
13.8 U 15.4

14400

tIK
380
366

Uod

85 J 43.7 J

S075B

OS Tantinw
2 Tanbfflwi

Ith Iraoa fin» graval
roll

9060 J
11600 J

a
84

U
U

4.4
47

J 207
J 108

0.8
0.54

20.4 74

124 043

84400

'"**>

744 J

J

4
54

23-2

6.4
J
J'

14800
480

14500
12700

4.5
34

Sanmte OtacrtpUon
OS Tan tin with Iraoalkw graval 6,

_2 Tan brown »M 13
2430
13800

268

as.
041
1.8

2.1
1.4

31

_£i-

S076B
SantpH Dunn

Brown tit with tree* gravil
Tan brown tin

83
86

46
62

176
116

48
8.4

53.7
OJ4

200000
58500

J ,
J

387

13.3
0.43 UJ
48 J

524
75

5570 J
10700 J

7.5
8.7

14408

Tan brawn tin
66
134

2840
"600

223
336

0.31

o°?
13

-L5_
151
4

48100

_EI_

34

°<« "

128

_!i7_
758

»«

743 J

»» J

123

».« _StL

T8.7

_!£!.

S077B
Sangtaoaoth

0
2

Dark nd bn
Tan tin

.

"" •"""""*

Dai* iwd brown tin with gnjval

Akmnnum
7030
76X1

13.800

11

Anttaionr
6 U

14J

3170
13200

AnMfHe Barton Bannlum Boron Caoatan
10.3
5.1 U
7.7

847 1.5 41.7 J 44.2
103 0.44 7 UJ 0.58 U

188 1 124 \»

112 0.38 11.2 72.2 274
268 0.11 U 1.5 U 8 44

CaWuai On-ilu. Cokol Conor
200000 175 0.42 U 41.8
56800 a* 4.2 84
78400 174 74 114

54000 74 34 124

14800

800

U 483

8720
9080

14400

770

Laod
2U

• 3*
28.1

J 100 81 i

R*m,tt» •!« in fngfcg. «ro«pl lot gross ntphi arxf gtDM beta. wr«ch are In p
Dvplhs tr» In f*Mt



Section 4 Nature ud Extent of Constituents of Potential Concern

Table 4.Z.2-20 (continued)

Concentrations of Parameters In Soil In the Former Ore Pile

Table 4.ZJ-ZO

S078B
Smp* Depth S«mo4. OncrMlon

0 Red brown Ine silt
? Tan sift

0 Red brown firm citl
2 Tentfl

6160

11400
13.900

4 7
152

7.0
J 6.3

14.3

2040
16100

U 14
U S

7.7

608
J 327

123 1.6
132 J 0.6
166 1

0.32 U 13.t

J 007 U 1.4

c*tnk_
746 J «
14J UJ 046
124

70
U 11.6

14

47

CaMum
122

7*400

34600
572

O 170
J 120

174

10.4

1.7

COM*
041 U

J 5.1 J

4.0
0.4S U

534

1Z4

123
«.»

nuorkk
19900
520
600

U 650
U 142

tot Udl
S630 U
11600 J «J

677 J 143
J 41.4 J IJ»

U
. J

651
UJ 14.4

in fa mg t̂> «ic*p< lot grow . x} gn>u b*4i. which in In pCVg.



Section 4 Nature and Extent of ConslituenU of Potential Concern

Table 4.2.2-21

Concentrations of Parameters In Soil In (he Former Pillow Tank Area Table 4OJ-21

S010B

105
13

155
16

205

«•""" "«r-

105
13

155
18

205
RapnnMfTtallve

S011B
Sampte Depth

9
II 5
14

165

19

11.5
14

165
19

Rapnraerrtatlva

Pate brown sn (loass)
Pate brown Ml (loess)
Pate brown sin (loass)
Pale brown si* floats)

Oroundwaler nol encountered

Pate brown sift (loess)
Pate brown sit (toss)
Pala brown am (loass)
Pate, brown tHI (lomsl

OVoundwater not encountered

SareDla Description
Pate brown tin (loan)
Pala brown aw (loan)
Pate brown mi (toeia)
Pate brown att (loan)
Pate brown til (loan)
Ocoundweter nol enorjuntarva

Pate brown so (loan)
Pate brown sW (loan)
Pate brown am (loan)
Pate brown SHI (term)
Pate brown sin (loan)
Groundwaler nol encountered

10500 J
11500 J
11100 J
10200 J
8870 J

13.900

105
113

108
103
95
16.1

Alum hum

8920 J
10100 J
9420 J
10400 J
10900 J
ll.WO

94

102
9.5
10.7
107
16.1

79
83
82
62
7.9
14.1

16700
16900
14700
12300
15000
22JOO

Anranorn
78
8

7.9
9.2
7.9

13900
16300
16000
13200
13300

UJ
UJ

UJ
UJ
UJ

J
J

J

J
,1

UJ
UJ
UJ
UJ
UJ

J
J
J
J
1

5
«8

62
44

4:9
7.7

357

368
339
300
325
412

AfMnfc
36
52
4 4

63

5.1
7.7

331
338
335
333
322
4(2

J

J
J

J
.1

U
U
u

u

J
J
J
J
J

131

150

124

121

•124

18)

005
O.OS

005
007

008
0.18

Barium
173

106
152
111

109
181

0.1
015
0.14
00&
009
0.16

J
J

J
J

J

U
tl
U

J
J
J
J
.1

u
u
u
V)
II

BanMuta
065
066
063
0.6

0.58

1

13
14
14
14

\3
MI

BenrBkmt
071
0.77

072
077
0.77

1

\3
1.3
1.4

13
2.15

Bonn Cadmbm . Calcium Ckrankn CobM

U
U
U
U
U

U
U
U
U
U

U
u
u
u
u

183

19.7
17.7
14.8

12J

117

114

135
87

Boron
14.8

145
125
11.6
14.5
1JJ

106
107

128
11.3
10.1
1U

0.51 U 4)800 J 14*
054 U 49600 J 1«6
053 U 44300 J 15.4
0.53 U 35800 J 147
0.52 U 44600 J 12.5
1* 71

26
1.1
6.4
4.4
J.7

Cadmium C.

MOO I7JI

442 037

559 057
707 017
(94 0.38

758 IJ
(72 106

taum Chrowjao

0.5 UJ 40300 J 125
0.52 UJ 48500 J 13
0.51 UJ 4MOO J 14.4

023 UJ 41000 J 145
052 UJ 3eeoo j 14.7
1J> TMOO I7J

143 775 051

2.5 n> 0.59
2.4 TOO 056

1.1
U
3.7

788 057
741 OJ6

(71 US

5.1
5
5

53
46

7*

U 041

UJ 043
UJ 0.43
U 0.42
U 0.41

1.9

COM
4.1
4.6

4.7

5.1
t

7*

0.4

0.41
U 041
U 0.41

0.41
IJ

U

u
u
u
u

UJ
UJ
UJ
UJ

W

Copper

9.9
113
10

24.9

95
11*

12.3
129

128
12.7
12.4
057

Cocoer
86
9.7

92
92
9.1

1U

11.1
12.4

. 11.4
11.7

12.4
057

U
U
u
u
II

u
u
u
V)
II

nwru.

480
440

440

too

21.4

248

243
12.4

10.6
45.4

Fboride
460
390

520

450
390
(00

19*

10.4
21*

23
44X4

•on
11400
11)00
11400
10700
10300
14.400

47.7
41.8
48.7
405
5ZJ

tan
9920
10900

10700
11300
11400
IMOt

J 38.1
J 43
J 45

J 41.5

J 41.5
BJ)

LMd
J 10.3
J 11*
J 9
J 94

J 105
26.1

6.35
17.3

18.6
138
24.7

Uari
J 65

} *1
J 1*
J (.6
J 74

Ifcl

J 20.4

J 15.9
J 14
J 11.7

14.7

UJ 10.3
208

13

11

"•*

J
j

J
J
J

11.7

108
uj n.i

M.I
IM

•!*> in mgrltg. ••copl for grots «Jph» and grcws b«U. whth are In p

J-Ett.m.».>dv...u.»
U -



Section 4 Nature and Eilcnl of GnmJtuerjU of Poitoliil Concern

S007B

Sample Depth Sample Daacrvpbori
0 Light yellowisri-brown sifty gnlvel and boulders

15 Brown sity sand and boulders

25 Gravel

Representative Groundaratar not anwuiaaiad

Sample Depth Sample Description
0 Light yellowish-brown sity gravel and boulders

15 Brown sitry sand and boulders

X Grave!

Repraeantetlve Groundwater not encountered

Concentrations of Parameters In Soil In UK Former Water Treatment Settling Pond and Dewalcring Pit

Former Water Treatment Settling Pond

Aluminum
11400 J

8720 J

42*0 J

I3.mo

UtMum
13.7

6.4 U

2.7 U

16.1

7.5

8

7.5

14.3

tUomrt.
5880

4070

5150

22,000

UJ

UJ

UJ

im
J

J

J

44

1.3

1

7.7

Uangena

278

121

140

«•>

c- Barium
157 J

U 83.5 J

U 20.9 J

IM

•a tleicury

J 0.07 U

J 0.06 U

J 0.06 U

0.1.

BaTTtiurr,

0.6

0.37

037

1

MoaVbdniun
1.3 U

27 U

13 U

llt-

Boron

10.2

4.8

2.8

tit

Nictcal 01
15.9

17

17.6

1U

Cadmlun

5.1

2.7

0.48

1.«

338

85.9

10.9

3.7

I Cdchrm
27900

19600

U 8SSO

75JOO

•to Total Phoapho

3230

1960

459

•73

Cttrasnkim
J 375

J 97

j 13.3

»jj

m Setenrum

0.83 UJ

0.93 UJ

067 UJ

UD6

(Mas*
4.8

5.7

6.7

"

SKver

0.39 U

04! U

0.39 U

.*

Copper
12.9

11.5

8.8

12.6

ThaOuag
11.7 U

12.5 U

11.6 U

OJ7

nuorida
1600

1500

ISO

too

VanarJum
41 i

373

18.2

45.4

kon

12500 J

12000 J

14000 J

1*400

ZkK

853

81.7

46.7

SU

Table 4.12-22

Laad
(.9

6.3

3.9

Jtl

OraaaAtma QroaaBata

173 21

1» IM

5*1 LU 162 UJ

M.T t\A

Dewatering PK

S008B

Sample Oapm Sample Deicnptton

0 Pond sadrmanl Oil)

25 Coarse grained sand ami pae gravel

10 LigM yanowalvbrown lily sandy gravel

20 Light yefawJth-brown sity sandy gravel

26 Gravel

Repreeenlallve Groundwatar not ancoontarad

Sample Depth Sample DeacrlptJon

0 Pond sedimert (fir)

2 5 Coarse gravwd sand with pea gravel

tO Light yellowBlvbrown tity sandy gravel

X Light yeflowish-brown sity sandy gravel

26 Gravel

Aluminum

22700 J

4550 J

5930 J

4970 J

5860 4

13.900

UtNum

' 7.1 U

6 U

4.1 U

3.9 U

3.2 U

Antimony Areanlc Barium

8.4

8.1

7.6

76

7.6

14.3

atogtmki

18200

2910

3850

2670

6370

UJ

UJ

UJ

UJ

UJ

im

J

J

J

J

J

15

33

26

23

0.55

7.7

377

126

124

141

238

646 J

U 64.3 J

U 40.4 J

U 461 J

U 36 J

III

a* •aarcurv

J 0.05 U

J 0.05 U

J 0.05 U

J 005 U

J 006 U

Barvtrurn

5.2

023

0.19

0.13

0.12

1

ItoMxanum

216

13 U

7.1 U

5.5 U

1.3 U

Boron

38.2

23

43

4

25

UJ

NfcW Oi

154

9.6

34.4

37.8

19

CadmhB

131

044

0.49

05

0.49

1.9

300

32.6

8.4

1.7

1.4

i CaMtm

149000

. 17400

U 12500

U 21100

U <760

75.100

51300

S44

801

301

407

Chratnhsn

J 1710

J 163

J 30.9

J 11.1

i «.»

17 1

rue Menkn

96 J

OJ7 UJ

026 U

0« UJ

Off UJ

Cob*

3.6

3

6

43

6.1

7>

SOW

3.1

0.4 U

039 U

2

04 U

Copper

116

6.4

6.«

10.8

10J

114

T-—
13.1 U

11.9 U

11.8 U

12.1 U

11.9 U

nuorida

30000

710

560

320

140

too

1290

12.7

20

1S3

13.4

km

20200 J

9100 J

13500 J

11100 J

1MDO J

1*400

Ztoo

36.10

388

37.2

248

25,3

Uad

81 1

46

3.S

•.4

3.1 U

»-'

Oroaa Alpha OsaisBaai

406 1»

14.5 20.9

3.46 UJ 6.01 UJ

11.1 11.7

5.1 UJ 11
"•preseiTWrve Oroundwaler not ancaunand 22.000 Ml

Resu«s Me in mg«g. near* lor gross afchi end gross batn. ivhich ere In pCVg
D*«]»rn are in leei.
J estimated veliw
n • Rejeclad value
U • Not detected



Section 4 Niture and Extent of Constitoento of P«art«l Concern

Table 4.2.2-23

Concentrations of Parameters in Soil Near the Former East Overflow Pood

Table 4.2.2-23

S099B

0

too
MO

500

RaptwantalK* G

Oypstfn M
Sandy 0r*vol

Santypavtf

Gfavtt
Inxmdwalar •neounimd at 54 teal

1.3100
4.4600
9.9600

6.010.0

! 11.900

5.4

40

40

4.0

14.1

U

U

U
U

1.0

1.6

1.6

1.8

7.7

U 73.2 J
U 396.0

639 J
59.9 J
1U

2
3

.4

.4

1

264 J
17.4 J

7.0 J
4.6 UJ
118

7.1
»

1.2

2.9

J 247.000.0

5.5004
14.000 jO

W.0004

K409

50.1

22.0
J7.5

10.6

174

.6 U

1.7

2.0
4.1

74

70

91

7.3

«*

' 9^o7'-

7.0300

9.460.0

4410.0

600

397.0

7.860.0
9.700 JJ

6.450JO

14,400

ts
54

1.1

1.6

2.1

W
16.1

U
U

46S.O
616.0

1180.0
tun

0

100

30.0

500

QtVlumW

Sandy gnwal

Sandy graval
Gr>v«

51 J
62.4 J
66.6

204.0 J

l.Z

1 0
1 U
1 U

18

t.3

1.3

1.3

U

U

U

SJ

4.0
4.1

7.3 U

4770

42.2

167X)
41.8

4.0

5.6

5.0

5.6

1.960.0

1 .360.0

4.230.0

2.780.0

356.0

1,410.0

1.4604

1J40JO

5.6

4

.9

.7

U

U

1.9

.4

J

.1

15.300.0

640.0

U 610.0
420.0

.1

.1

.2

.1

U

U

U

11.1
354
39.7
324

18.1
24.3
38J
844

494
12.9
NA
134

94
11.7
H»
114

) W« In mglVg. 6XC«|]( giro* tfpt* BvJ grots tWIa. wHctl BfB in pCi/9.

Dcflttn trt in 1t«1.

J • Es&ncMd valij*.

U • Not drtvctwl.

NS • NM umplgd

NC-HMOIculatx).

€



Section 4 Natui* and P.IIPH of Consliluena of Potential Concern

fable 4.2.2-24

Concentrations of Parameters In Soil ID the Upper Gypsum Stack

Table 4.2J-24

S003B

70
80
90

"1
135

"*"""*""

ro
80

115
135'
145

S004B
Sample Dtprj,

53
60
70
80
90
too
110
120
IX
140

ISO
160

Sample rMoth
53
60

70
80
90

100
no
120
IX
140

ISO
too

Representative

Brownsh-yolow sin

Veaowltivbrown tin
Siltysand
Clayey sand
Cttyaysand
OiutarJualet al 160.0 R bga

Bnransh-yMow s«

VMowleh.brown tin
SHyaanrJ
CHyeysand
Clavavsand
Oroundwatar at 1CO.O n boa

94mpte Deecriptlon
Pala brown tin
Pet) brown sn
Pala brown tin
Pala brown tilt
Part brown tin
Pala brown tin
Par* brown M
Light gray Ul
Vary para brown tiny sand
Vary pete brown My aand
Vary pare brown tin
Vary pate brown aft
Omundwatar at 1 40.0 n boa

1--.pl.0~c***,
Part brown tin
Para brown sBI
Pala brown sin
Pa* brown tin
Pala brown tin
Pala brown tin
Pale brown M
Light grey tut
Vary pate brown tity sand
Vary ptia brown titty sand
Vary pate brown a«
Vary pale brown sD
OnMrndweter at 180.0 ft bgs

Nona:

BanJIi ara in rngAtg. aicapt gross alpha and gross tola

J • EsUmaM »ak
If • Not detected
NS • Not aernptoe
MO Nor unary?.,j

11900 J
7470 J

11600 j
15800 J
26200 J
25200 J
13.900

106
It

128
144
29.7

11.1

Akimnum
28600
11000
11500
13600 • .
14300
13200
10200
5630
30400
15000.
18000 J
19700 J
11.900

LJtbkiwi

26
116
122

15.1
156
148

13.8
4 7

324

11.7
177

22.2
16.1

which are In pCUg

93
95
94

95
11.2
14.3

4500
9430
9680
4400
8710

22/JOO

Anflmonv
96
82
81
83
86
92
69
9.7

106
9

9.5
96
14J

Magrtafkn
2170

14000
15800
13000
7880

11700
9170

1390
4890
5090
6300
5310

21000

3
3

3
3

3
3

J
J
J
J
J

u
Ul
UJ
u
u
u
u
u
u
u
u
u

J
J

84

6.5
73
34
4.1

4.6
7.7

421
374
730
1940
486
509
4(2

Areenfc
13.2

7.5
5

69

66
7.6
77
4

7
6
2

58
7.7

>tmmm»
226
344

360
370
393
365
318

984
249
349
674

374

462

U

U

J

J
J

J
J
J

J

Ul
Ul
Ul
Ul
UJ
UJ
UJ
UJ
UJ
UJ
J

J
J
J
J
J
J
J
J
J
J

799

67
192
494

34.5
392
1*8

006
007

008
006
006
009

(.18

•Mum
265
92.9
108
129
138
148
136
867
157

731
893
229
188

•arturr
097
024

O.i
0.94

09
0.34
027

042
0.97
0.94
0.45

029
0.16

J

J
J
J

J
J

U

U
u
u
u

u
u
u

u
u
u
u
u
J
UJ

0.69
0.63

0.71
2
4

3.9
1

1.6

1.6
1.6
1.5
1.6
1 9

2.15

Barvflum
3.6
093
0.99

069

063
0.73
0.57
0.4
26
06
1.9

23
1

KoMoana
19.2

1.4
1.4
1.4
14

1.6
t.S
1.6
18
1.5
1.4
1.6
1.15

3
3

3

U
U
U

t

U
U
u
u

u
u
u
u
u
u

14 U
17.7 U
16.1
20.5

28.6
124

414

298
69.9
64
11
6.2
1S4

•P*"
42 J
8.7 J
10.7 J
125 J

12.2 J
105 J
7.6 J
2.7 J
144 J

10.5 J
4.7 .

75
12J)

MUM C
10.2
118
13.3

14.2
109
144
9.7

3.9
122
207
194 J

16.3 J
1V9

0.62 U
0.61 U
0.0 U
0.61 U
073 U
1.1

449
449
393
431
479
3.7

C«M»
19.1
053 U
052 U
0.94 U
04
042 U
0.96 U
0.63 U
046 U
0.96 U
0.63 U
0.62 U

14

lBlrl»»̂ tOa<|.ti«jit> T

1830
250

143
147
»4
102

785
11.7
•7.7
47.1

4.3
148
U

29700
92600
1970

1600

T9joo

1720
1710
1390
2680
488
(71

Cafctarj
117000
4(500
47400
39600
31400

J6400
76903
3440
2240
1730
2470
2640
run

oMPhoaphor
21200
11SO

1280

1210

1050

•63
976
193
2B1
266
765
409
4T2

J 89
J 12.9
J 14
J 14
J 9

274

041
048
041
04t
0.76
XOS

Clrmaain
300
144
17.4

16.9
144
174
11.1
9.1
104
9.4
144

•27J

ua 6 In"
274

2
1.4

16
SJj

U
24
2.1

1.7
1.4

0.44

043
U6

UJ
U
u
UJ

u

J
J
J
J
J
J
J
J
J
J
J
J

J
UJ
Ul
Ul
Ul
Ul
Ul
Ul

UJ
UJ

u
u

44
94
44
6.9

74

05 U
049 U
0.47 U
0.48 U

058 U

"

Cob*
1.1

4.2
9.1
9.4
4.9

9.6
4.9

3.9
6.2
9.7
4

74
74

•Oar
09 U

0.43 U
0.42 U
0.43 U
0.44 U

0.46 U
0.44 U

0.81 U
0.96 U
0.47 U
0.49 UJ

0.9 Ul
14

6.7
84

8.2
12.9
16

124

148
147
14.1
14.7

17.9
047

<*~*494

7.1
9.6
10.4

62
11.4

81

9
934

12.1
124
12.3

114

TrraQjm
IS

124

12.6
13

134

134

194

14

144
It

447

U
U
U
U

V

J

J

U
u
u
u
u
u
u
u
u
u
u
u

""»rM»

500
910

960
1100

1030
(00

16
223
94
174
18

414

""•"a103000
990
490
920

400
990
460
290
610
1140
460

1390
(00

Vorraoaj.

1360

234
29.9

284
29.4

27
195
94

21.1

194
•5

4S.4

•»•

9610 J
11600 J
19700 J

26600 J
31700 J

7.4

96
85
16.7

14400 24.1

M.I

364
824
•04
101

04

.>»
10800
10700
11600
13099

11100
13100
10800
8840
21300
14200
16600
17100
14v40>

Zttc 0
991 J
37 J

306 J
430 J '
K.I J
494 J
164 J
914 J
199 J
36.6 J

464
tu

194
•4 Ul
H*.

26.4

M.T

t»»»
30 Ul
19
96
4.1

64
44

94
64
164
67

116

174
24.1

IM8A4*. C
114 Ul
11.9 Ul

S2.9
34.2
104 UJ
4.36 Ul

194
99.7

•49 Ul
184

17.1 J

174 i
24.7

20,1
134
NA
114

324

"•*

IM.»M.
27.7

124
601
4*4
14.4

13
47.4
46.4

174

fl.l
27.1 J

114



Section 4 "•"•"• «*< P.MI of Comiitueim of Poceoti*! Cogcqn

Table 4.2J.24 (continued)

Concentrations of Parameters In Soil ID the Upper Gypsum Stick

TaMe4.23.I4

S005B
SsmoODso

40
SO
GO
70
no
90
100
MO
170
130
140
ISO
ISO
170
ISO
190
200
270

(Ucnsanutt

5a.nt4.IMK
40

SO
60
70
60
90
100
110
170
IX
140
ISO
160
170
ISO
190
200
220

PWs ynlcnrisMwown «n
Pan t««u»IKHxo»i sW
Pato ydkywtctvbnMn all
Ptto ydtowisMMOvn tft
Pal. ysftMftsh.bKMm sUI
Pals yaAmrisMyawn «m
Pata ysOowifh.bnMn on
Prts ysfcj»iui-bro»n sin
Pals )««o»ttMm»»n »»1
YslvmsMmvn undy «t
YMcntah-troon sandy «•
YMovlfh îom SMy M
Y«4ow4*M>TDwn sandy atl
Yslowi«M>KBMi »MJy •*)
Ystbmrii><«n«rn ssndy gmly <«
rMo t̂ittwm tandy It)
V«*i»ri«M>rown sandy oVt
Psta vaftMitMMMn sll* ssnd

A Osoundw«lsrst311.8flb0s

M Same* DMOtoUon
Psl. yrtbwtsh-tofown tilt
Pals ynPowKn-tinMn aw
Pals rt4trwistnw.il M
Pal. yoflowistHomwn sttt
Pal. yMkM*jh«RMn »•)
Psk ydkMttvbmn >H
Ps» y«lo<>Kh«nmn M
Psla yriknttsh-bnmn sHl
P«l« yssbwiaMiftMn s*l
YHowlsh-tmwn Sttxty am
Y.lowUMrllKlrll IMHjy .11

YMootsMKBon ssndy 0*
Ytflowislvbrown sandy sin
Y«fcMrish-tKOwn tandy att
YoaoMarVbrown ssndy gravvfty siR
Yaluwitli-broiwi ssndy M
Y(fc»rla>v«r<»i«tan>)Sll
Paia v«Kmri*lvtoio«n imv sand

7850
6800
7970
6440
9590
10700
11700 J
9330 J
13900 J
20400 J
15600 J
17100 j
15000 J
16500
9160

9200
10800
7450

11.900

LUMum
67
9.1
11
9.5
11.7

135
14.3

109
164
198
158
17

134
175
99
103
108
4.8

82 UJ
83 UJ
83 UJ
62 UJ

1 83 UJ
1 62 UJ
1 8.6 UJ
> 85 UJ
1 65 UJ
1 67 UJ
1 86 UJ
1 86 UJ
> 88 UJ

9 UJ
66 UJ
65 UJ
86 UJ
9.6 UJ
14J

angnasmm
12700
13500
12100
13200
19800 J
10300 J
14400 J
SIX J
13500 J
7270 J
12000 J
11900 J
13600 J
9160

8350
10400
8400

"»

AMMlf

64
63
6.7
6

59
52
66
2.7
36
37 .
2.4
27
1*
45
4

4.4
3J
23
7.7

limn*
334
114
334
319
340
356
3«7
920
488
556
377
408
392
436
302
306
300
130

C
C

C
C

C
C

C
C

C
 

1

1
J
J
J
J
J
J
J
J
J
J
J
J
J

Barium
108
119
120
155
127
757
tie
138
161
104
112
160
700
157
106
129
ice
932
11*

aaarourr
009
0.09

0.05

0.09

0.18

0.18

018
009
008
005
006
005
005
0.18

0.13

0.11

0.11

<"»

J
J
J
J
J
J
J
J
J
J
J
J
J
J

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

on
on
0.16

0.11

0.53

096
0.62

059
066
0*3
0.71

078
076
067
046
043
0.82

0.42

1

MutlMsmii
1.4
1.4
1.4
1.4
1.4
1.4
15
1.4
14
IS
1.5
1.9
1.5
1.5
1.5
14
1.4
1*

UJ
UJ

UJ

II
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

- ^;
8.9 U
6.1 U
9.7 U
s.e u
8

86
82
5.5
11.8

19.1

14
14.7

64
10.8 U
62 U
6 U

8.7 U
43 U
13*

HUM
30*
9.9
109
7.4
11.5

II*
138
It*
19*
15*
14.7 .
184
15.5

152
12.1

11.3

11

«

93.5

0.54 U
0.54 U
0.53 U
0*4
0.88

12
064
0.83

1
0*1
1.1
094
0*8 U
0.58 U
1.7

0*7
0.82 U

1*

OBMOo.nl •»*
BOB
179
in
60*
182
256
8

262
31.7

13*
7

8*
3

3.4
9.7
45*
46

83.1

51600
42100
30700
43700
52900
31700
47100
0100

3*900
38300
49500
52400
40100
19000
11900
37100
19500
5850
njoo

Tola|s»ioopl»c»
14100
8070
880
801
714
888
630
189
280
39*
871
870
752
728
495
1080

749

™

Chromium
J 12.1

J 10
J It*
J 8.4
J 148
t 14*
J 163
J 12*
J 18.9

) 32*
J 30*
j a*
J 186

17*
14

13.3

142
»

17*

H taasnlun
J 1-2

0.88

028
0.52

0*1
0.81

1.1
1.1
IJ

1*
1*
1.4
M

2*
1*
2.3
1.T

1

J
J
J
J
J
J
i
J
J

J
J
U
J
u
u
u
u
u
u
u
u
u
u
u
u
u

_J1_

Cobo*
4.3
4.1
49
3.9
4.6
5

5.7
102
6.1

7*
66
6.6
6.1
6.9
52
4.9
5
3

7*

S8wr
043
0.43

1.4
041
0.41

0.43

0.45

044
044
0.45

0.45

0.45

0.48

1.4
0.45

0.44

0.45

QJ

U
U

U
U
u
u
u
u
u
u
u
u

u
u
u
u

COPPOT

9.8
8.3
92
76
91
66
9.5
V.I
11.9

142
10.6

12.5

10.5

13
102
11*
11J3

3*
13*

12*
13
13

12.7

12.*

12*
13*
13.3

132
13.6

11.4

11.4

13.7

14
13.4

13.3

13.4

15

J
J
J
J
J
J
J
J
J

u

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

mows
1600

480
450
440
390
420
450
370
470
490
420
440
470
520
680
340
430
280
800

Vomfua
18.7
18

1>.1
1S.7

21.5

31.4

3!*
33.6

37.6

35.1

37.7

312
34.9

372
32*
31.1

31.6

'"

J
J
J
J
J
J
J
J
J

Iran
•890 J
9530 J
10900 J
8680 J
10800 J
11400 J
13500 J
18300 J
11800 J
18000 J
13800 J
19400 J
13500 J
19700
12700
11800
13800
10000
14̂ 00

»•
481
372
37.9

33*
18* J
402 J
43-2 J
45.7 J
48* J
812 J
452 J
97 J

47* J
90*
47*
94
54

»*

U*
8*a*
6.4
8

74
6.9
9.7
9.7
6.7
10

12.4

11
112
9.9
4.1

8*
52
S»
».1

OnmXa
9.64
6J3
16

8*8

6*
MA
MA
MA
MA
112
13*
11.1

8*8
11*
8*8
143
8.47

'«

J
J
J
J

u

t!_S
UJ
UJ
UJ
UJ

UJ

UJ
UJ

UJ

UJ

"9XH"
17*
30*
18*
382
30
NA
NA
MA
MA
114
18*
SB*
to*
34.7

31*
at
w*
»?

Orawtdwator •( 211 .* ft bgt (ttJ

R*flu*fl •* to ra t̂g. vnapl gn*s ilphi «nd grou brta, vstWch am in p
[)•{#« •*• intox.
bfp - tMkw ground turtac*.

NS - rW as.WT.Etod.



Section 4 Nature and Extent of Coiuliniena of Prteoliil Coocetu

Table 4X2-24 (continued)

Concentrations of Parameters in Soil In the Upper Gypsum Stack

Table 4.2J-M

S006B

446

55
65

70
85

105
115

US
135
145
165

Dai* bcown stfry undy gravel
Dai* bnwm slty undy gray*
Oath brown cily undy gw44
Dark twown tity undy greval
v<«o»tah«ro«n My undy gravtf
Y«lw»irfi-Drown 10
Y«lowl3h.tMDwn rtl
»»k~*> -brown UTy undy gnvd
Y«towlsh.bn>wn clny undy gnjvtf
VefcMtsh-brawn tMy undy gravel
DMirtdund
Dvkradund

8620
7970
2920
7940
4450
8310

9260
3870
8180
7130
12200 J
11300 J

89
83

79
88
8

83
87

79
88
83
9.4

'!-6_

uu
UJ
UJ

UJ
UJ
UJ

UJ
UJ
UJ
UJ
UJ
UJ

37
37

2.6
4.7
2.8
4.9
47

29
5.2
2.6
12.3

"

UJ
UJ

UJ
UJ

UJ
UJ
UJ
UJ
UJ
UJ

lie
104

51 .6
110
936
108
159
70.3
t»

83.6
97.9 J

"•' •»

05

0.47
03

0.56
0.45
0.57
0.51

0.39
0.59
051
1.1

0.77

82

112
4.9
54

3.2

9.8
63
2.8

t»
54
92

258

17J)

0.51
0.57

0.52
0.54
0.6
051
OM
O.S4
o.ei
0.75

u
u
u
u
u
u
u
u
u
u

39200
36000
•770
38700
7030
7670

122000
3960
39000
20700
3300

'"0

J
1
J
J
J

J
J

J
J
J

J

11.9
19.1
57
116
7.7
145

IOJ)
U
11J)
11
11
•3

5

3.2
45
61
44

41
4.7
59

3.9
71

f»

J

J
J
J
J
J
J

J
J

181
4.3
6.6
54

7.8
7.9
4.2
7.1
7.7

«•
6J>

4000
290
460

220
350
450
170
340
380
390
330

10800
10100

10400
17400
11300
8920
13700
14300
11100
17100
11400

J

J
J

J

J
J

J
J

J
J

J

10

8
eg
6.4

86
5.6
6.5
5.5
«J)
10.9
7J)

Qrmjndw9t»r 4* 16* n bgi

• 446
55
65
70
65
105
115
125
135
145
165
169

Dw* bnwn slty undy gnv*
OMktorDMn rity Mndygrivrt
Dir* bn»n Oft undy ffnvx
Oartt bnwn Uly undy gn*^
VMpMsh^nwn lily undy grav*
VHo«*itfi-tvown mn
YMiwitf̂ bnmn |M

Yvlomh-tffown ̂  w^fy (Fwal
YctoMtfi-bffMvn w)y wndy grml
Yflowlih-bnwn tMy undy gnv«
OMndund
MKiivlund

78
69
4.1

10.3
6

92
11.5
4 5
9.4
82
133
14.4

J

J
J
J
J

J
J
J

J
J

6370
5110
3540
11900
3030
6190
8420
1760
4970
5900
4590 J
4200 J

280 J
338 J

. 260 J
360 J
412 J
ISO J
225 J
282 J
359 J
283 J
205 J
139 J

0.12
033
007
0.05
005
005
0.05
0.05
0.05
008
01
0.2

UJ
UJ
UJ

UJ
UJ
UJ
U
u

1.5
IS

2.1
1.5
U

14

1.6
1.4

1.5
1.4

1.6
2

U
U
U
u
u
u
u

u
u
u
u

34.1
29*
4.*
1IJ)
5.7
9.7
83
4

61
98

9
94

•52
446

146
115
34.1
tax
tax
2.7
20.1
SJI
271

267

16300 .
5M>
880
1160
436
C21
908
240

501
363

2300
639

2.4
13

U
017
U

0.28
I

1.9 .
03

027
. 054

17

U
U
U
U
U
U
U
U
U
U
UJ
UJ

0.48

0.40
0.41
0.46
0.41
0.43
OS

'0.41

045
0.43
049

06

U
U
U
U
U
u

u
u
u
u
u

134
13

12.3

13.7

12.4
12.9
144

123
134

12.9
14.6

18

U
U

U
U
U
U
U
U
u
u
u
u

276
6.4

17.5
162
217
15.3
12.7
212
137

276

15.3

190
369

35.*
50.5
334

29.6
40.5
42.4
38.4

40.6
343

69.4
241

15.6
402
17.1
11.7
24.6

X5J
28

13.1
254

44.4
27.7

a.i
402
3X8
176
36,1

21
503

29J>
96.4

GrewdvnMr •! 169flbgi

Mom:
RMU1! in h mglkg. «oipl jn
OwM ire ki to*
»«> • Mto» ground njriK*
J • E«l«m«»d vriue.

U-NrtdiUclM
MS-NMunvtod.
N* • No) ln»ly7«d.

a alpha ml gms b«ta. i n in bn pCUg
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Section 4 Nature and Ex lent of Consliluenis of Potenliil Conctre .

TaMe 4.2.2-25

Concentrations of Parameters In Soil Beneath the Lower Gypsum Slack

Table 4.2.2-25

S001B

65
75

105

US

135

l<5

65

75

95

105

115

i?S

iW

145

R.PW*«K*

S002B
Scrap** Ovefri

65

75

BS

45

105

115

t?5

135

tVpr.*.™.***

tern*, tec*

65

75

B5

95

105

US

175

135
FWprVttntittn

Vary d)v» qrByrstvbiown wH

Pal* brown *iN

Light browni*th-pF|y undy gftvtj*

Light brownifth-grity Sinoy grant

Pilr brown vH
Pat* brown nil

Pile txown tin with uno> griviil

Vtxy tJiiV (jvyish bfnwn und

Vvy d*tfc yi»yrBtvt>f own cjH

Ptf« brown nifi

Light browmn-gr.*y uno> flnml

Light browratri-yrtv wndy gmt*
Pat* brown ci*

Pita mown tin

Pit* brown tilt with undy grml

Vtjry dirt Qrvytin brown MnrJ

*nd (Tuva*

S*mpt* DMcripUon
Pinkish griy .'I (KIT)

0»ih to mm iilt

O«f V D»own Sfl

Pwifcrth gny sJn> gr«v*l
PlnUsh-gny undy gr*w»l

P-nkith-griy undy gr.iv>>!

\jcfA •jDfxnt*lyiym\ unti

Yellowrsh-brown undv owvl

tempi* DtMripUon
Ptnhrsn gr«y tJt (ful)

Otrtt brown tttl

D** tXOwn »*1

P**j,jh-g»ty tMy griv*l

PWo-jh-griy undy grivvt

P*nk*jjh-flrty wndy 0/>>v*(
Light yMowrth r̂own untf

Y»itowi.vh-bfown undv v m*

»TO
KMO

3370
16700
13200

5630

B28Q

13.900

10200

2.10

2810

10400

13800

1880

2080

22.000

• Aluminum
1710

624

5560

3410

3510

9400
2040

M500

13.900

UranMltim

149

2960

2690

2710

1.200

1870

4540
Z2.000

Nol«t:

RMiAi tn mr»>g. new to* groti ••ph., ind prou beta, whicn «rt i

bgt • rMtow orou
J . EftjrratDd v*i

NA • Not •mint,

U • Noi O.H.KM

IM

d

11.2 UJ

9 UJ

77 UJ

76 UJ

9 UJ

91 UJ

84 U

96 U

14.3

65

591

256

258

305

249 '

134 J

136 J

482

Arrllmonv

218 UJ

22.5 UJ

158 UJ

169 UJ

151 J

9.5 UJ

79 UJ

10 UJ

14.3

MramM
91 J

73 J

421 J

266 J

2S3 J

411

179

524

482

i pOg.

2.3

57

5 1

5 4

36

26

4.9

7.7

266

026

016

017

018

0.19

0.37

06

0.16

AnMnfc

077

0.77

3

29

5.8

43

4.6

6.4

7.7

Itorcufl

6.2

606

0.3

023

019

0.14

0.18

072

an

u

u
u

UJ

UJ

u

u

u
u
u

u

u

UJ

UJ

1

u
u
u
u
u
u

157

533

55.4

113
184

45

68.6

IM

52

1.5

1.3

1.3

1.5

1.5

27

1.7

2.15

Barium

no
161

55.1

75.6

786

106

X.2

167

IM

Mrtownu,
39
38

3.6

51

7

16

2.5

2.2

2.16

J

J

J

J

J

J

U

' U

u

u
u
u

u

J
J
J

»

u

u
u
u

0.56

0.31

0.29

0.9

0.73

045

0.71

1

11.3

606

11.4

11.7

11.9

12

387

12.3

15.6

tonfllurn
093 U

1.1 U

1.5 U

1.4 U

1.3 U

063

024

O72

1

MUM C

5.7 U

5.8 U

331

193

153

12.4

6

17.1

15.(

1.5

2.7

4 1

165

9.1

7.7

8.6

1010

701

32.5

16.9

22.7

12.8

2.9

17

1.7

Boron
33.3

4.4

6.7

3.3

34

5.6

2.7

5.1

12.1

6»

825

443

244

45.6

359

5

14.7

17

UJ 0.69 UJ

UJ 0.60 J

UJ 0.49 UJ

J 0.58 UJ

W 069 UJ

J 0.55 U

J 0.64 U

1.*

1000

7460

301

216

715
600

290

947

•72

OdmlUT.

6.5

U 6.4

1.7

U 1.l" U

1.5

UJ 4.1 J

J 064 J

UJ 0.66 J

1.9

«. TotttPKovrlionn
1410

4190 J

2650

1900

649

1060

299

(»5

672

61200

11300

7580

19900

37500

6830

2410

7MOO

1940

2890

613

U9

4010

3050

NA

NA

M*U

t~ft*fo^

239000
265000

13000

16600

19200

4(400

2UOO

9860

7UOO

7«7

904

1570

954

7(0

2120

415
IMn

JJW2J

9.4

67

19.5

15.7

20.4

116
27J

6.9

1.1

2.1

I

2.7

2.3

1.5

14

106

Orawtai
207
45
16

243
16.6

10.2

iyo
22.9

17J

•Jl] --' 1

tl.1

1.9

071

0.44

0.77

U
1.8
jj

105

J

V

J
u.

a

u.
u.
UL

u.

u.

^^

u
u
u
u
J

u.
y^

conn

lie

7.1

52
6.7
59

49

46

7JI

6.4

0.47 U

0.4 U

O.4 U

0.47 U

0.4T U

0.44 U

0.51 U

1.*

Cob*
I.I U
12 U
4.4

6.3
T.V

6.7

9.1

•.4

74

•j-jr

•12
ae u
0.16 U

0.78 U

a4» u
0.41 U

052 U

IJ

7.*

10.7

99

8.2

7.7

6.9

66

IU

967
728

ni

401

•15

717

• NA

NA

•70.7

CODBW
059
129
11.0

164
15
8.6
7.3
12.1

tu

taOurn
torn
866
166
era
539

•67

904

735

•70.7

5(0

100

110

1500

600

200

290

600

17.4

14.1

18.1

11.9

14

14.2

111

16.9

OJ7

Huortdl

M20

2470

220

190

160

210

190

500

•00

TMOuff

94

95

246

26,1

29.4

14.6

11.4

16.6

6LZ7

U

U
u
u

u

u

u
u
u
u
u
u
u
u

Iron

10000

16900

17300

14600

12900

10600

11SJOO

14,400

17.2

10.4

10.6

B

24.1

10.6

9.2

41.4

kwi
790
274

11600
16600
19100
11600
n*o
16100

14.400

Vmamii
214
696
111
129
IM
16.6

6.6
16.9

4>JI

6.6 U

14.6 U

11.9 U
13.6 U
135 U

16

5

9.6

4

17

15.4

12.2

4.6

12.7

U

U

an 16.1

40.2

34.4

91

56.4

409

264 J

«2-7 I
•U

UM

6.8 U
9 U

6.1 U
68 U
9.1 U
12.1

93 U
14.4

&1

»3m o.
K.6

13.5

66.3

45.1

17.6

401

X.6

0.8

9.26

10J

2.71

7.01

11.2

14.7

14.6

247

.

UMw

1

0.56

T.2

6

73

10.6

9.4

10.6

16.1

no KM
160

2O.I

6.71
9«
106.

Ill

12.9

24.7

UJ

UJ
UJ

UJ

UJ
UJ
UJ
UJ
UJ

u
u

"t '

UJ

21.1

20.7

mi
17.5

22.1

163

2O9
n.4

11.5

11.5

IU

IU

U.4

206

2JL2.

IM



Section 4 Nunire and Eateni of Constituent* of PotaitUI Concern

Table 4.2J-26

Concentrations of Parameters ID Soil In the Fonncr Cooling Pond

Table 4.U-2*

S070B

0
75

S

'0
n«pr*MrtsHM

SOTfcD**
0

25
S

7.5
10

Mp~~Wh,

S071B
DumiH DlllOl

0
r.s
5

75
10

Rnmmtta.

•-.MO.**
0

25
5

7.5
10

RicmMnmlv*

W«t«dt«yi>Rl
Wukirttillyund

> GroundwMvrnof •ncountend

bnpK Onatplkn
UJ4 ̂ rtil"*" frrCTl "Tfl" JJ«i»l
IjgH vrto t̂f>4n»n una> gr»v«l
Wnfc rmlrtly • »•!
WMh ivdtflyvOTd
THOMlifi tno»n UK
Onx. JuiMr IM »..UA..U,4J

S4mpto OnatoHon
BUc»HIO«l
Gte*fl*<1U)
Ughl y«to«i4vbn>wn Mndp gi*m
WukodMtyunl
Wufc nd tt̂ und
GnMfMhntw not «ncounfOTd

*npto Dmcftofton
BUckdlfUJ
Qtodi sW (M)
Llpt* rfOowitfi-tpown undy gmval
WM*md tifTy und
W<* rad >tty und
Groundwrtvr not «ncount«rad

12500
6770
29100
9360
10500
11.900

uauun
5.1

087
4.9
028 U
6.1
16.1

Abmtami
12700
18100 J
16100 J
10700 J
10200 J
13,900

Lithium
1.5

046 U
042 U
025 U
0-29 U

«.1

9.1 UJ

8 UJ
9.2 UJ
8.4 UJ

9.2 UJ
14J

Hmnrafaii I
2910
438
5280
324

10300
22.000

AnMmonr
98 UJ
251

18 U
98 U

11 U
14.3

UOTtfu. •
835
372 J
297 J

210 J
288 J

21400

5.9
3.1
43
29
5.2
7.7

549
28.8
322
20.1
368
4*2

AM*
4.4
2.4
1.5
2.2
2.9
7.7

tongmt
14.9
104

101
139
23.5
481

UJ
UJ
UJ
UJ
UJ

* J
J
J
J

J

UJ
J
J
UJ
UJ

•
J

825
955
249

316
981
188

•hreunr 1
on
1.1

039 U
053 U
0.52 U
0.)9

Mrtum
290
480
478
3<5
303
1(8

•nm 1
017 U
5.4 J
8.7 J
0.47 J
062 J

9.18

1.4
017

29
049
057 •
1

tohMn.
9.1
1.3 U
5.3
11J

1.5 U
lit

Q«l«t^l
047

023 U
Oil U
0.13 U
0.14 U

1

Wfffenun
53
3 U

3.1
1.8 U
14 U

2.15

1S2

7».7
815

155
124

McM
21.1

6
214
2.2
184
114

Bonn
151
158
142
155
928
124

MctM
137

11. <
83
25
31
1(4

J 052
J S3.5
J 1.4
J 44.1

14

11200
312
839

U 735
1180
3.7

Odnlum
J 8.7

U
4.7
1.4
U
14

Off*****.
5210

J 8580
J 8050
UJ 955
J 1290

3.7

CUctoi

U 13400
80800
14800
42000

ToWPtovham.

324
30SOO
11300
20800
872

OMlM
85900
08800
88800
42700
29JOO .
71400

ToMnMphm.
I32OO
MSOO
5150
1490
1720
872

981
308
174
175

liKKun
18.3
1.8
I.t

OJ88
054
UOS

On**

«»
48.1
18.1
27.1
274

8ri«**l
11.1
28.4
384
0«

15
UK

J
J
J
J

1

UJ
UJ
UJ

UJ
UJ

•
J

J
J
J
J

1
UJ

U
II

41
043
35
74

SOW
44

0.41
0.45
0.44
0.48
14

<*«••
051
093
043

05
2

74

«MV
2

55
74

05
OS7
15

U
U
U
U

"u
U
U

J
J
UJ
UJ

Ccctw

57

75
8.4
t24

tMOu.
141

125
14.4

13.1
145
0-27

C08BW
254
141

18.8
1.8
41

124

TMan
15.3
27.9

24.9
15

17 Jl
027

(

U
U
U
U
U

J
J
J
J

1
U
U
U
U
II

320
41000
33000
850
800

vmik-
455
12.1
453
147

187
4M

moid.
123000
177000
173000
88800
47200
•80

185
39.5
394
15.4

234
<U

8280
18000
1(500
19800
14̂ 80

a*
273
155
2880
23

1420

B4

tan
4410
1220
1420
2530
4830

14.400

OB
110
735
803
17

191
tu

5.1

10.7

8.7

**.1

(to.***. OM.M.
J NA HA
J 114 UJ 214
J NA NA
J 50.1 341
J 32.1 38

24.7 3M

IM
8.4

125
104
124 '
84
19.1

OnoAM* OrawBMi
J NA NA

384 111
180 J 71.7 J

18.2 J 134 J

34.7 31.4

, Bra(« lor gnni d[*ie «nd giou beu. >Mch >

J CttaMd ««u«

HC HOIOICXMK)



Section 4 Nature and Eilenl of CociUilutnU of Potential Concern

Table 4 JJ-26 (continued)

Concentrations of Parameters In Soil in the Former Cooling Pond

Table 4.7-2-tt

S100B

0
2
5
7

10
1?
15
75
45
55
65
80

Rapnmntatlvi

SaavtoDapDi
0
2
5
7
10
12
15
25
45
55
65
80

Reprtaantaltwi

Gfav«ay sandy ivtt
TOT tilt
F* (sanddorwl
F» (tandstona)
FB (sandstone)
FM (sandstone)
Sano>gn»«
Grav«l
Gfaval
reoo»Hh.t»o«»n SHI
Sandy gnvtf
Ctaw«
OnuntoaMr encountered el
75toelbge

Sample DMCripllon
Grev*4y sandy Bffl
tenstt
FW (sandstone)
FH (sandstone)
FH (sandstone)
Fll (sandstone)
sandy gravel
Onml
Gravel
VMooliti-bnion en
Sandy granl
Clayey .*

GraundMer encountered el

14300

2OOOO
7810
40800
16000
21500
7980
4240
13000
I960

18500
1463I.C

Manneiaiai |
5500
931
705 -
421
587
887
1610
406 J
302

15800
1980
8760

22,000

4 2
7.1
63
54
78
53
63
4 1
4

4.7
3.9
•3
».»

Hangar*.
323
324
27.5
22.3
24
24
149
76.2
67.2
805
835
406

462

UJ
UJ
UJ
UJ
J
J
J
u
u
u
u
u

H>

J
J
J

J
J
J
J

3.4

1.5
1.9
1.9
37
38
58
49
26
3.4

0.96

8.5

Mercury
0.25
094
041
0.35
004
0.08
0.08
0.06
008
0.07
0.06
0.09

0.16

U

1

U
u
u
u
u
u
u
u

Barium
143
366
465
435
336
240
96.4
87.3
687
865
164

136
203.2

aXytidam
1.4
2.4
21
1.6
5.6
6.5
1.4
46
3.2
16
U

1.6

2.15

J
J
J
J
J
J
J
J

m
U
U
U
U

U

U
U
U

BarrtJun
043
018 U
0.16 U
014 U
0.39
057
2.2

021
013
0.88
019
1.2
17

McM
226

•13.6
6

3.7
4.8
3.1
8

4.9
3-2

61.7
47
22.1

1SJJ

Boron
30.5
124
436
15>
227 J
91.7 1
31.7 J
28.6 J
25 J
76 U
27 U
68 U
18.1

OrttaghotohsM
41.7
1490
2110
1900
3B20
1680
818
315
71.8
1180
48.9

75

1.7

Cadnkn
2.9 J
it t
2.7 J
2 J

1.7
1.7
143

0.55
031 U

J 0.36 U
1 0.3 U
1 OJ7 U

U

TaPtaxtann
344
1690
1980
2340
14300
17200
13100
8080
1080

23700
389
718

(71

C4MCX
24100
9090

108000
38000
59000
34300
16200
•380
7500
45200
15800
14400

6W7U

PoMk.
3180
195
483
807

12809
8280
5190
2510
1380
3240
518
3270

SJH2J

Cnranka
34.7
25.4
235
94

308
198
23

(1.4
363
169
It

22.7
274

tllllltjl
041
354
15
34

11
04

0.52
053
0.49
06
040
0.(4

348

•
J
J
J
J

1

U
U
u
u
u
u

Cob**.
76

0.73
0.65
0.55
1.7
2.5
2.7
2

0.95
64
2.1
04
(.7

StMf
0.32
44
3.7

0.41
OJ8
OJO
OJ1
OJ1
OJ1
OJ6
03

OJ7

14

U
U
U

U

U
U
U
U
U
U
U

U
II

COSPW
118
99
5.7
26
66
69
56.4

66
23

94
7.7

134
15J

880
3910
3090
1550
(120
2110
10(0
20400
160
380
20 U

2B30

we

Fknrtda
14400
4820

200000
49900
134000
(9700
21400
13100
17400
940
160
540
uaj

nmmm
0.12
0.17
016
0.13
041

1
0.17

072
071
031

0.1
078

OJ7

1 >

U
U
u

u
u
u
u
u
II

km
14300
300
(31
1(40
11(00
18000
20100
14000
(500
12900
(080
21800

1493O2

lamHlia.

377
14.4

(4
44
119
54.5
114
174

(.1
1(4
4.7

23

4M

LMd
46
4.1 J

155
1(4
10.9
13.1
7.7
5.4
3

107
1.7

147
K.1

ZJno G
49.7
3(7 J
40.1 J
275 J
24.1
25.1
1130
184
(J
90

12.7

(74*
62J

UMu»
64 J

0.73 U
0.85 U
055 U
1.4
17
5

1.4
041
13.7
2.5

20.1
174

•OMAtMd
133
176

155
(05
90.1
1(4
11.1
154
154

777
947

154

24.7

1
1
J

OJUMOK.
(44
573
04

374
43.1
M.7
M4
t14
W4
171
1(4

294

IM

Ms**:

RnuHs at* in mg*g. anapt for {pass .alpha tvid pnu bat*. wt«th ar* In pCVy

J - E a

U • Nat JIIILIU

NS-NMiampM
NC • Not calcUMad
NA . Ha analyiad



Section 4 Nature end Extent of Consumcitt of Potential COOOBH

S068B
Sample Daplli Sample De«cr«J(ton Alunwnum

0 Palt brown sandy tW 13500 J
2 5 Dark brown ssfy gnrvtf 9700 J
5 S*ty gravel 6l?0

Representative Grounowaler 11.900
nol encountered

0 Pale brown sandy sill 4
2.5 Dart brown silry grove) 3.6
5 SWygravel 46

7.5 Pv** Oi»y Uty tare) 62
Representative Oroundwater 16.1

S069B
Sample Depth Sample Daaer*4ron Ahmkium

0 UgW gray graval (baoMI) 15200
05 UgMgrargravaUbacMI) 22700

Repraaanlallvt GraundwaCer 13.900
rtol encountered

Gamp.0^0. Sample Deecnptlon LKhlum
0 Ij&l gnjy graval IbackM) 6.7

0.5 Uont gray gravel (beckfJJ) 131
Rapreoentellve Orounderatar 16.1

not SIKU. rUf ed

S101B
Sample Depth Sample Description AMranvm

0 Sandy grave* 23300
2 Qravely si* 20000
5 Silly sandy gravel 8390
7 Silty sandy gravel 4570
10 YeeowtsMirown aft 6960
12 Sandy gravel 4530
15 SAv sandy gravel 4580
17 Silly sandy gravel 4620

nol encountered

Sample Daptti Sample Deecrtollon Uagnaalian

2 Gnjveeysai 6020
i Silly sandy graval 9860
7 S«y tardy gravel 3340
10 VeUowrsn-brown SHI 5310
12 Sandy graval 2060
15 Silry sandy graval 2450
17 S«Y sandy gravel 195O

neprseinletlve Oioundwatei 22.000

Notes:
Results are in mgAg. eicept tor gross alpha and gross bela.

J • Eneneted vilue.
U • Not delected
P. • Refected value.
NC • Nol calculated.
NA • Nol enalyred

T«Ne4.2;2-27

Concentrations of Parameters In Soil in the Cooling Tower Area

8.9 U
7.9 U
82 U

14.3

1930 J
1980 J
2470
5400

22.000

Antimony
8.7 U
7.9 U

14.1

Uarjneelgm
2570
33SO

22.000

AnHmooy
4.1 UJ
4.7 UJ
4.2 UJ
4 UJ

4.3 UJ
4.1 UJ
4 UJ

3.9 U
14.3

181
304
197
476
238

: 153
164
482

-.chararnpCV,

" Arsenic
8.1
45
48
3.9
7.7

584
140
168
181
482

Araanlc
7

1.9
7.7

Ibnganaa.
120
268
482

Araanlc
2.5
3.1
4.3
2.1
5.2
3.1
28
1.7

Mercury

0.03

022
003
004
003
019
0.04

0.16

J 211
J 109

161
47
1(8

1

022
0.09

0.16

Barlian
U 263
U 197

1(8

Mercury
0.1

005
0.16

Barium
248
330
122
59.1

908
391
34.1

67.4

118

Notrtadanu.

U 35
1.4

U 13
U 1.4
U 14

13
1.3

2.15

J
J

1

Berymum
0.89

042
0.33

0.18

1

68
9.5
1.4
1.3

2.15

Beryllium
13
14
1

Boron
92.9

12.6

9.6 J
2.1 UJ
12.8

17.6 J
15.7 J

U 134
U 30.6

15.5

Boron
122 J
703 J
12.8

Cadmrum
23.4

6.4
8.3

0.51 U
1J>

18S4

576
613
849
1.7

Cadmluni

137
14

Cafckan
121000
30400
30800

79400

4730
9910

8730
(71

CTMore
156000

12-2 U
7(400

Chroralia
174
53.2

374
9

274

0.54

3
1.1

1.06

Cnromta
225
269
274

n Catatt
J 0.64

J 6
4.1
3
74

U 041 UJ
U 0.42 UJ

0.41 UJ

1J

• CObOL
\

14
74

Copper
3(4
41.1

101
9

1X4

12.4

12.7

12-2

0.27

e»4-j«
39.7

23.7

124

FkjorMa
J 80000
J 20000

11800
480
(00

U S8.1

U 51.7

U 94
48.4

"•»*»»
78000
3(100
no

ton
5330
13800
7800
8870
14400

119
107

28.9

524

ton
45(0
3290

14400

Lead
(.(
104
6.7
6.3
n.i

NA
J 42.5 J
J 13 J

H.7

Laad
106
3.2 U

29.1

Table 4JJ-17

NA
X.( J
15.7 J
n.4

ttotytodenuni Mcfcal OrVlODrMWphala Total PnoaptlonBl Sotsnfcan Usw ThaMan VanajdMN 2bic GhoM Atota Oroaaj B t̂a

J
J
J
J
J
J
I

U
U
U
U
U
II

6.4
32

2.19

eervBum
1.7
18

0.48

0.36

05
0.47

0.48

0.42

1

17.5

20.6

13.1

337
16.6

14
7.3
15.5

U 23.8

U 19.6

194

Boron
128
121
7.6 U
6.1 U
63 U
24 U
2.6 U
3.9 U
124

10.1

42.2

1110

109
479
218
195

1.7

4240
50.9

1.7

Cadmkxi
11.5 J
18.6 J
IJ J

044 J
2 ^

031 U
031 U
03 U
1.9

33700
21700
3810

985
2580
(88
925
706
672

11500
4100

(72

c,- •
192000
168000 R
35700
11100
1(900
1(80

7(90

4980
79400

8570
(350

1730

909
1880

1080

M7
1120

IS6JJ

(4
5.4
UK

neiapiis
239
169
13.2

94
113
12

104
8.5
274

33
2

0.73

0.5
0.54

0.51

0.51

1.05

24
34
14

• Cotd
J 0.7
J 1.4
J »2
J 3.7
J (.7

U
J 4.1
J 3.4

74

34
1.7

032 U
U 041 U
U 0.13 U
U 041 U
U 041 U
U 03 U

14

134
12.3

(jrr

Onm-
19.3

28.7

94
7.9
(4
24.9

10.2

(.5
124

(80
730
80
20
220
20
20
20
NC

U 257
U 230

464

rajniHs
(2000
55600
1330

280
820
480
520
300
(00

0.4
0.43 1
0.17 J

U 0.1 UJ
0.12 J

U 01 UJ
U 0.1 1

0.1 UJ
OJ7

230
242
(24

tw
4480
8170

11300
10700
14703
19(00
15300
0600
14480

232
239
17

184
18.1

10.7

9.4
4(4

J 180 J
J 205 J

24.7

Iff
16.2

7J
7.9
2.4
66
6.2
13
4.2

J 277 J
J 117 J
J 27.9

J 155
J 89.4

J 5S.5

J So 9
O4

•87.7 J
77 J

114

. ,
8.9 J
U
9.9
6.3
7

3.6
43
14

18.1

74.8 27
7U 43J>
NA NA
11 24.4

144 . 17.1
162 264
(44 214
NA NA

24.7 11.4



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.Z2-28
Concentrations of Parameters in Soib Near the Former Unllned Ditch to Water Treatment Ponds

Table 4JJ-Z8

S097B

.0
20
7.0
10.0

150
200
250

Representative

SemBle Dentil
.0 .

2.0
7.0
100
15.0

200
250

Representative

SiRy gravel
Sandy gravel

SiRy sandy gram
SiRy gravel
Sandy gravel
Gravel

SWUM DmcrtDtlo
Silly gray*
Sandy gravel
Sandy gravel
SiRy sandy gravel
SiRy gravel
Sandy gravel
Gravel

4.290.0
1.0600
2.850.0
2.650.0
13.0000
6.1000
9.1500
13.800

n Manganese
165.0 J
39

1140 J
14.3 J

189.0 J
332.0 J
3980
4B2

39
3.9
4.1
4.4
40
4.1
3.8
14.3

Hercury
17.4

40
.2
.2
.2
.1
.4

0.16

UJ
UJ
UJ
UJ
UJ
UJ
UJ

M

U
u

4 9
.7

3.8
1.0
46
5.2
5.0
7.7

1.3
1.3
36
2.1
1.6
1.4
1.3

2.15

643.0
966
55.1
79.1

58.2

4S.1

83.9

It*

rn McteT O
U 9.4

12
4.9
2.0

21.7

U 134
U 162

15.5

.4

.2
3
2
.9
i
.6
1

thocOoech
99.3

26.6

a.o
4.3
.5
89
4.6
3.7

4.1
U 4.5
U 4.5
U 5.0

3.7
U 2.0

4.1
tut

ate Total PhMohonn
1.2300

33.8

15.7

36.0
8150

209.0
421.0
672

1.9
3
3
3
3
3
.5
\a

Potattlura
8630
697.0
8500
891.0
12000
1.050.0
1.440.0
JJ»4

U
U
u
u
u

20.100.0
516.0

2.590.0
1.040.0
6,100.0
11.500.0
15.500.0
7UOO

Selenium
3.2
.5
.5
.6
.5
.5
.5

3J»

U
U
U
u
u
u

1.7
25.4

12.5
246
10.1
14.3

ZTJJ

Bmtr
3
1.0
.5
3
3
.6
3
\3

.4
1.9
1.0
9.2
6.4
»3
7jt

SuMste
U 130.0

20.0

60.0

U 210.0
U 4.600.0

30.0

U 70.0

NC

U 1.2
3.9
3.3
18.7

11.4

13.0

124

TMW

2
037

100.0
110.0
1100

240.0
160.0
250.0
800

Vamdkim
U 16.9

2.2
U 5.5
U 3.4
U 191

9.7
14i
45.4

929.0
8.370.0
3.600.0
19.1000
13.200.0
16.0000

14.400

Ztoe 0
42.4

13.2
11 1
5.6

67.3

36.4

45.4

DJ

3.9
2.8
5.2
5.2
49
5.9
J».1

rnOMpIl
18.8

7.1
NA
4.6
9.4
2.3
11.1

14.7

LtMum

.4 U
22
\1
10.7
72
M
IK

• OroeaBeta
20.6
23.1
NA

U 12.6
17.0

U 35.7
19.7
31.4

147.0 J
7S9.0
434.0

5,1400
3J40.0
5.030.0

Results art in mg/Kg. «ic«pt for gross alpha and gross beta. -
Dtdhs are *n tool.
J « estimated vtlu«.
U c Not delaclBd
NR • No repr»ft«ritattva vahje

NA T Not analyzed.

am n pCl/g.



Section 4 Nature and Extent of Constituents of Potential Concern

TABLE 4.2.3-1
CONCENTRATIONS OF PARAMETERS m FMC FEEDSTOCK, BYPRODUCT, AND WASTE SAMPLES

TAILE4.2-M

Parameter

Aluminum
Antimony

Arsenic

Ranum

Beryllium

Roron

Cadmium

Calcium

Chromium

Cohah

Copper

Fluoride

Iron

l-ead

Lithium

Magnesium

Manganese .

Mercury

Molybdenum

Nickel

OrtrKiphosphale

Total Phosphorus

Potassium

Selenium

Silver

Sodium

Sulfate

Thallium

Vanadium

Zinc

Phosphate Ore
FOSFPO01

1241X1

16.8 UJ

14.6 J

105

1.9

74 1

77.8 J

232OOO

W2

087 U

KM

13200

8910 J

12.1 UJ

118 UJ

2000

122

0.36 UJ

15 11

126
.-146(1

65900

3540

6 1 J

5.1
3400

NA
26.2 R

996

991 J

Calciner Pond
Sediment

FSDCPW01

11400
59.2 J

6.7 UJ

946

1.3
2640

426 J

2R4OOO

531

1.7 U

58.9

191000

5440 J

30.9 UJ

23.1 UJ

4730

91.8

0.31 UJ

32.5 U

79

13200

91000'

79800

3.8 UJ

25.1

20300

NA

50.35 R

607

6000 J

IWW Ditch Sediment

FSDIWW01

12800
82.8 UJ

38 J

886

1.6 U

50.1

267 J

121000

582
57

1920

7460

19300 J

96.3 UJ

13.1 UJ

10500

1220

4 J

14 U

99.6

1490

42600

3180

28.4 J

58.1

3990

NA

129.1 R

423

6780 J

FSDIWW02

18200
53.3 UJ

17.5 J

591

1.4 U

44.5

139 J

161000

377

34.6

890

8560

14600 J

46.9 UJ

15.7 UJ

10900

1190

4.5 J

9 U

88.3

1040

38200

4310

14.7 J

14.7

3200

NA

83 R

366

2930 J

FSDIWW03

13800
39.6 UJ

25 J

650
1.4 U

50

245 J

76900

418

52.6

1430

6320

14300 J

82 UJ

11.8 UJ

9030

1260

6 J

8.5 U

72.6

915

28100

3340

II J

37.4

2070

NA
61.7 R

317

4380 J

FSDIWW04

10700
29.3 UJ

9.2 J

645
0.71 U

27.9

112 J

72800

218

34.3

687

5880

10300 J

38.9 UJ

9.6 UJ

7770

4400

1.2 J

4.9 U

62

391

22700

2510

7.1 UJ

12.6

1570

NA

45.6 R

185

1980 J

FSDIWWOS

12900
37.6 UJ

20.8 J

1530

1.3 U

52.1

569 J

114000

677

62.2

2440

11400

. 18200 J

137 J

11.9 UJ

6780

3950

2.8 J

13.8 U

121

1560

45300

3340

17.6 J

72.8

2910

NA

586 R

460

8230 J

IWW Ditch Basin
Sediment

FSDIWW06

9320
253 UJ

13.3 J

467

0.65

36.2

234 J

107000

275

56.9

1050

9140

10100 '1

50.8 UJ

8.5 UJ

6230

1500

2.1 J

10.3 U

68.1

289

40400

2190

12.7 J

22.S

1840

NA
39.4 R

276

2730 1

Railroad Swale
Sediment

FSDRRS01

21800
43.7 UJ

21.1 J

333

2.7

108

318 J

391000

737

4.6

168

29500

11400 J

26.7 UJ

17.4 UJ

6470

253

0.96 UJ

18.5 U

126

1760

123000

6700

13.8 1

9.4

7140

NA

68 R

1000

2770 J

Pond Waste
Scdnnctit

FWSCSPOl

718
13.9 U

0.49 UJ

25.5

0.18 U

11.7 J

2.6

3930

8.2

0.9

7.3 J

228

2570

5.7 J

9.1 U

371

49.6

0.24

3.6 U

9.1 U

15.9

306

192

1.4 V

0.72 U

565 J

764

O.I UJ

7.1

67.4

FctTophos Composite

FWSFSAOI

1650
61.4 J

0.52 UJ

23.6

4.1

4.8

0.98 UJ

17000

6320

29.1 .

851

1790

84500 I

6.1 U

1.2 UJ

474-

307

0.11 UJ

151

1150

37.5

1510

549

2.6 UJ

47

553

NA

23.6 R

6330

97.3 J

FWSFSAOI

1430
423 J

1.8 UJ

14.5

1.7

7.6

0.99 UJ

16900

2550

14.7

453

1890

38500 ]

6.1 U

I.I UJ

262
264

008 UJ

93.2

727

13.7

902

410

0.14 UJ

27

583

NA

23.8 R

2610

70.3 J

Notcv. Concentrations in mft/Vp
NA • Nol Anily/ed
11 • Not Delected
I • ilMimalcd Value
R • Rejected Vtlue



Section 4 Nature and Extent of Constituents of Potential Concern

TABLE 4.2J-1 (continued)
CONCENTRATIONS OF PARAMETERS IN FMC FEEDSTOCK, BYPRODUCT, AND WASTE SAMITES

TABLE 403-1

Parameter

Aluminum

Antimony

Arsenic

Rahum

Beryllium

Boron

Cadmium

Calcium

Chromium

Cohalc

Copper

Fluoride

Iron

Uxl

Lithium

Magnesium

Manganese

Mercury

Molybdenum

Nickel

Orthophosphate

TotaJ Phosphorus

Potassium

Selenium

Silver

Sodium

Sulfale

Thallium

Vanadium

Zinc

Frrrophos
Composite
FWSFSA03

2330

28.5 1

3.7 i;

2.14

1.8

6.1

2.8 UJ

2430O

2.170

12.6

404

3370

32ROO J

6 U

2.2 UJ

710

190

0.24 UJ

90.6

535
31.1

1070

663

I.I UJ

26.7

593

NA

23.1 R

2630

169 J

Pond IIS Waste
Sediment

FWSPII01

4030

37.2 1

36.1 J

4R.2

0.29

55.9 J

2040

27000

107

3.1

68 J

17100

1520

332 J

9.5 U

1280

80.8

0.24

7.1

162

7910

28000

20100

49.6

199

2750 1

210

26

68.5

26600

Pond 125 Waste
Sediment

FWSPIZ01

3940

47 J

20.4 J

48.8

0.35

79.6 J

2030

26500

133

1.8

74.9 J

15900

1630

386 J

8.7 U

MOO

49.4

0.46

6.7

16.4

10100

25100

19100

16.5

198

2670 J

20 U

9.4 J

93.4

20200

Pond ISS Waste
Sediment

FWSPSS01

2600

54.4 J

909 1

30.6

0.2 U

34.9 J

1100

21900

116

0.79 U

42.2 J

8850

1360

185 J

9.9 U

704

53.1

0.23

4.5

17.6

10100

24200

11400

13.3

106

2070 J

20 U

16.63 J

84.1

11400

Pond SS Waste
Sediment

FWSP8SOI

1350

189 J

256 J

18.7

0.19 U

30.4 J

1360

13200

71.6

0.74 U

41.7 J

8600

877

201 J

9.3 U

549

37.9

0.74

3.7 U

16.1

9710

21300

1910

10.8

116

1630 J

20 U

22.9

42.9

10400

Nniev Conccntnlioiu in mt/kf

Pond 9E Waste
Sediment

FWSP9E01

4620

54.6 1

17.1 J

50.8

0.37

136 J

2410

33200

192

6.6
75.4 J

16100

1980

338 J

9 U

951

52

0.82

6.6

26.5

4030

33500

31300

45.3

218

4380 J

20
39.4

169

21400

Stag

FWSSSA01

23600

14.9 UJ

0.51 U]

223

1.9

97.8

2.8 UJ

274000

238

1.2 U

15.8

14400

1150 J

6 U

16.S UJ

3200

114

0.17 UJ

2.5 U

8.8

46.1

1900

6780

4.5 J

2.6

4200

NA

23.2 R

215

52.5 J

FWSSSA02

25800

14.5 UJ

0.48 UJ

229

2.1

67.5

1.2 UJ

283000

230

1.6 U

10.9

17800

772 J

5.8 U

17.2 UJ

3200

127

0.05 UI

2.5 U

3.8 U

44.6

1610

7130

4.6 J

2.3

4110

NA

22.6 R

183
36.4 J

FWSSSA03

26900

14.2 UJ

0.52 UJ

254

2

88.9

13 J

291000

290

1.6 U

17.9

17300

1160 J

5.7 U

19.5 UJ

3580

169

0.12 UJ

2.4 U

8.8

91.1

4380

8160

2.8 UJ

4.8

3970

NA

22.2 R

243

194 J

FWSSSA04

24400

14.6 UJ

0.5 UJ

214

1.8

68.6

32.4 J

255000

172

1.6 U

11.9

12400

1970 J

5.9 U

17.9 UJ

5510

205

0.05 UJ

2.5 U

6.5

57.2

3800

7700

4.3 J

4.9

3730

NA

22.8 R

150

450 J

FWSSSAOS

25700

14.1 UJ

0.48 UJ

251

1.9

88

103 J

286000

280

1.4

17.7

16500

1530 J

5.7 U

18.9 UJ

3610

168

0.05 UJ

2.4 U

11.9

30.3

3930

8220

6.9 J

3.7

4210

NA

22 R

249

136 J

FWSSSAW

24500

14 UJ

0.58 UJ

233

1.9
83.9

4.3 UJ

290000

273

1.6
17

16200

1410 J

5.6 U

IS UJ

3690

126

0.39 UJ

2.4 U

7.9
104

5680 )

7360

4.9 1

4.3
4180

NA

21.8 R

250

85.5 J

NA MM Aiulyied
IJ - N« DelKltd
J • tuimaled Value
R • Rtjcclcd Viluc



Stelion 4 Nature rod Eittnl of Como'tueim of Potrolill Concern

Table 4JU-3
Comtitwnts hi Wcstwatcr ftnd Sedtrecnts

Ta

S«MtS»IT.

Ctkra P«»d Itiflurat
rWWHurh
Drvhvfr to PnNd CF.
!»<*»(• nltwclVFai*
Mm*) Wan Dncfcvie 10 pond IS
RMtnwd Swrfc Cmfni*

C«fcmrt Pncri Scdimt
IWW D«1i M**«>
rww r*ctt .SnJmratf
IWW IXrti Srfmcw
rww Din* Seddnno
IWW DiMi Sotana
rww DiKli Sdono
>*hndS»»kSi*iMi
Cr*e .Vuhnt Pond Mimaito

f I ll So»n»
Cilom l\wtd tnflvritf
IWWnHrt
Dxrhirp loPmdlE
DMcttvrr m nwtf IV Pnmh
Rxoir W«n Pivtw m Pod IS
RlilfnMl Swilr Ompntrtr

Cik •rrPnndScdm.il.
IWW DM, !Mi>m>
IWW Ditrti Sodmvna
rww DriHi !Mimml»
rWW n*rti Sntonrmi
IWW Duct Sadmrm
rww Dm* .V<tanma
R>bnl M-ik- Mimran
Cote Viibnit nmd Srdmawi

S»*l»S9>r<«
Cclcmn Prwd InflurM
IWW Dik-h
rwiurfr loPmdMF
Dwdttrff tn Phnr IV Pnnd*
Phnuy W«rr Dnrlwyr m Pnmf US
H»te«J W«k Cmpnu*

C.t̂ rVndWmr.

rww D«di Saftmrtti
IWW DMct Sa*nv*ti
rww n«* MOT*
rww D«« Sakninn
IWW D«di Snlnixn
IWW n>dl SodimrM
lUkm Swdc Mima

CotcSnliî PndSotarau

s^»fcro
fSWCPWOI
rswrwwoi
fSwpsm;
Fswpwsrv
FWWPISOI
FWWRKSO

FSDCFWOI
fSMWWOI
Fsnrwwoz
fSDIWWOI
Fsnwwm
FSDIWWW
FSHWWW
FSntRSOl
FWSCSPOI

5^»hlD
FSWCTWOI
FSWTWWOI

FSWPSttE
Rwpwsrv
Fwwptsni
FWWIWSOI

FSDCPWai
FSDIWWDI
FSOTWW02
F5WWWOJ
FSIWWWW
FSMWWO)
F5DTWW06

Fsrumsoi
Fwscsmi

SmbID
FSWCPWOI
Fswrwwoi
FSWPSME
Fswpwsrv
FWWMSOI
FWWUtJOl

FSDCPWOI
FXMWWOI
FSDTWWTO
FSDTVWO]
FSDfWWOi
RMWW05
FSDIWW06

F5DRKSOI
PVSCSfOI

S— 1*

PSU
PSL

PSL
PSI.

PSI.
PSI.

PSW
PSW

PSW
PSW
PSW
PSW
PSW

PSW
PSW

.
T»>
PSI.
rsi.
PSI.
PSL
PSI.
PSL

PSW
PSW
PSW
PSW
PSW

PSW
PSW

PSW
PSW

SM b̂

T».
PSL

PSL
PSL
PSI.
PSL

PSL

PSW
PSW
PSW
PSW

PSW
PSW
PSW

PSW

PSW

if ir 'u.
mjitii.Hi

Im&ft
Ml
)!'
M»
IMO

14.1

lr«i

(*)
1.116 J
4.V> 1

Wl.l )
1.196 1

tu t

W40

.I9JOO
i«ao
um
IOMO
U200
loian i
11400 1
JMO

0
oou
00))

2.49
0007 t

001 U

»l
5«l

14.7
574

126
721

12.1
«4
071 U

»»**>.
CiitiJH

(»̂ <)

1 U
1 (
1 U
1 I

1 U

Lad

(•>
0329K )
0001 U
OM72 1
0001 UJ

000599 UJ

909 UJ
W9 Ul
469 UJ
12 UJ

3»9 UJ

IJ7 1
901 U
26.7 U
97 1

S4j)Hn

CI
3990 1
1490 J
14*9 J
9911 J

179 1

jojon
J990
3200
2O70
I97O
2910
1140

7140
969 1

AUwriMW

9.24 1

766 I
719 1

2.56 1

•>«) 1

11400
IJJOO
IHOO
19100
10700
11900

9520
21100
111

(POU

172 U

664 U

Sr-HTV

1900
130

1206
.179

i«m

«H,«H)
(MrtTJ
261

m
»6

29.7

1.3

Ulkl̂ B

(̂ 1
2216
1.999
1.664
0)37

00)7

2)1 U
1)1 U

197 U
IIJ U

96 U
11.9 U

12 U
17.4 U

t.l U

S^Vhte
(•)

I9WO
won

53
2 U

79

744

' III J
(•)
l.« 1
I.H U
7.12 1
0.94 U

006 U

n.i i
n.i u
33.3 U
39.6 U
19) U
376 U

25.3 UJ
437 Ul
139 U

MM«̂ «̂rai^eMM
(•)
147 1

22 1
19.6 1
113 1

14.1 1

47)0
10900
tomo
9030
7770
6710

62)0
6470
371

TB^B^—M]**i ̂ iBijjiwriivw*
pa

37.77771
195533)
191)533
23(K5K

I9OW9

Amk

(*)
3.977 1

I.7J9 J
0.04H3 1
0.1494 1
06161 1

OOOU2 U

67 U
» 1

17.3 1

23 1

U 1
201 1
I).) I
211 ]
049 U

P>>
0211
oin
116)
DIM

016

91.1
180
1190
1260

4400
ym
ISOO
15)
49.6

f>
0176 1
0511 J

0.001 Ul

0001 Ul

0001 Ul

JOS5
1291
t)

617
456

S>6
1*4

61

•»*••
O
0.26
0.27

•.49
004

0.21

946

IK
991
650
645
13)0
467

)))
23J

t̂et̂ r*NV^VT
O

00001 Ul
0.0001 U)
0.0(027
00001 U)

00001 UJ

OJI Ul
4

4.9
6

1.1
1.1
1.1

0.96 U)
0.24
T«ri

Pt.il il
jgg^

Ml)
MOOO
'460

12100
10100

1070

••IJ»1H
(*l

0001 U
0.001 U
0.114

0.001 U

0.001 U

1.3
1.6 U
14 U
1.4 U

0.71 U

1.3 U
069
1.7

Oil U

(•)
0.31
019
027

0017 U

00) U

31J U
14 U

9 U

15 U
4.9 U
1)1 U
10.) U

HJ U
36 U

Un̂ â UB
(rCVD

17.5

Itaro
1*1
in
tit
019
Oil

041

2640
901
Mi
»

279

311

M.2
in
117 1

pmiui
(•)

O.JJ9
0.17

2454
0007 Ul

0086

79

996
H.3
72.6
62

111
611
116
9.1 U

(*>
1.14

013

15 61
037

077

607

423
566
317

115
460

276

1000

O41̂ M
O

out
00)41 1

166
002J64 1

013206

416 1
267 1

139 1
245 1

111 1
569 ]
134 1

311 1
16

• N)

(')
279
114

039

06

12

0.94

2hv

(•>
101)
523

5210
411

151

6000 1
6710 1
2930
4X0 1
I**) 1

mo i
2730 I
2770 1

rjiii.i
m
154 1
141 1
114 1
304 1

7)6 1

7*4000
I2KOO
161000
76900
71MO

114000
107000
391000
39)0

Olltl|>ll,lilL

J*L
3950
2210
DM
712

4.14

13200
' 1490

1040
913

391
I960
219
ITM

13.9

CtfaridV

o
5750
1620
740
307

274

219

*H
467
7.12
1047

7.99

1016

502
7.61

1.15
7.55

• 15
717

163
1.94

9.4

Ctra«rim

(*)
0 13.1 1
002 Ul
203 I

0413 I

00216) 1

531

912
377

411

211
677

273
737

12

**"»*-•-.T«M

W
5)40
2590
7WO
1370

213

91000
4HOO
3(200
21100
12700

43300
40400
11)000

306

Cot**

0
00)1 U
0017 U

00»
0034 U

0044 U

17 U

57
346
326

34.3
62.1
969
46
09

(•)
193)0 1
7470 1
9*90 )
2190 (

196 J

79100
3110
4310.
3)40
2910
3)40
2190

6700
192

C^»"
D

0223
016)
13.39
00)2

0.139

919
1920

190
1430
617

1440
1030

161
7) 1

_, .

ucw

704

0.916 UJ

mmii
PI
1)4

616
1910
4M

4 2

191000
7460

I960
61B
sao
11400
9140
295O5
221

0<V)
0)4 U
072 U
10)
1.9 1

159

0»»AJ*I»
fl
611
155
6U

111

«!

213 1
116 I
1)1 1
101 1
149 1

299 1

112 1
155 1
431 u:

UCJHI
44 U

42 U
•27 U
.14 U

J)) U

GcMBtM

«•*>
17700
6190
6410
2410

501

111
734

II. 1
1)4

99
119

109
72

376 Ul

.^_.

C)
2715 1
4217 /

02069 1
0.2191 1

00104 1

>1 Ul
214 1
147 |

II 1
7.1 Ul
176 1

12.7 1

131 1
14 U

•Resuks with umpte type PSL w
"Remit* with umpte type PSL i

U =
J ^

inmf/1 tni with PSW tre in mi/kg.
t in pCi/l ind with PSW tnr in pCiVjj





Section 4 Nature «nd Extent of Constituents of Pottotitl Concern

Table 423-4

Concentrations of Parameters bi Soil in Former Cakiner Ponds 1C and 2C

Table 4J-M

F023B

Sample Depth
0
10

20

30

40

50

60

Representative

Sample Depth
0
10

20

30

40

50

60

Sample Description
Ljght brown sandy silt
Dark yellowish-brown
clayey SHI
Dark yellowish-brown
clayey silt
Dark yellowish-brown
clayey silt
Dark yellowish-brown
sandy gravel
Dark yellowish-brown
sandy gravel
Dane yellowish-brown
sandy gravel

Sample Description
Light brown sandy silt
Dark yellowish-brown
clayey silt
Dark yellowish-brown
clayey sW
Dark yellowish-brown
clayey sill
Dark yellowish-brown
sandy gravel
Dark yellowish-brown
sandy gravel
Dark yellowish-brown
sandy gravel

13500

9770

8660

8310

4830

5160

5200
13,900

Magnesium
10000

13800

12200

8400

5940

2440

2160

J

J

J

J

J

J

J

J

J

J

J

J

J

J

Antimony
7.6

8.5

9.4

8.1

8.2

8

7.8
14.3

Manganese
220

209

323

393

326

329

363

U

U

U

U

U

U

J

J

J

J

J

J

J

Arsenic
12.1

7.1

6.4

5.4

5.5

5.4

3.6
7.7

Mercury
1.8

0.17

0.09

0.12

0.05

0.08

0.15

J

J

UJ

UJ

UJ

UJ

UJ

U

U

U

U

U

U

Barium
146

115

82.4

114

79.8

77.7

81.7

188

Molybdenum
4.9

1.4

1.4

1.4

1.4

1.3

1.3

Beryllium Boron

J

J

J

J

J

J

J

U

U

U

U

U

U

0.76

0.63

0.55

0.51

0.45

0.48

0.48
1

Nickel
24.8

27.1

36.6

27

221
'̂

13.2

8.1

23.4 J

24.3 J

17.1 UJ

19.4 UJ

12.6 UJ

14.1 UJ

6.4 UJ
12.8

Cwlnilum
362 J

36.9 J

15.1 .1

1.3 J

0.53 UJ

0.52 UJ

0.51 UJ
1.9

Orthophosutujte Total Phosphorus
22.7

220

163

183

133

145

129

13800

2460

1570

1410

691

705

681

Calcium
63400

37100

40400

26900

23100

4680

5610
75,800

Potassium
5590

2910.

1920

1670

988

903

938

J

J

J

J

J

J

J

J

J

J

J

J

J

J

Chromium
141

16.8

12.8

11.4

8.5

9.7

8.7
27.5

Selenium
47.5

4.9

2.8

1.4

1.6

1.6

0.94

Cobsfl
J 4

J 10.2

J 4.4

J 5

J 5.1

J 5.7

J 6
7.6

Silver
3.4

0.44

0.44

0.42

0.43

042

0.41

Copper
20.2

8.2

9.7

7.9

7.1

9.8

6.6
12.6

Sodium
964

U 458

U 447

U 441

U 359

U 463

U 455

Fluoride
26400

2040

1070

690

400

370

210
600

Thsllhim
J 11.9 U

J 13.3 U

J 132 U

J 12.7 U

J 12.8 U

J 12.5 U

J 122 U

Iron Lead Uthhim
9520

10600

9680

10700

11100

14400

15500
14,400

Vanadium
146

21.4

195

19.2

15.3

15.9

15.8

J

J

J

J

J

J

J

J

J

J

J

J

J

,1

14.6

10 U

9.3 U

8.5 U

6.5 U

6.3 U

6.6 U
29.1

Zinc
328 J

see J

325 J

33.9 J

36.3 J

40.7 J

462 J

11.5 J

9.5 J

102 J

10 J

6.4 J

6.3 J

B2 J
16.1

Representative 22,000 482 0.16 2.15 15.5 3.7 872 3,562.3 3.05 1.9 970.7 0.27 45.4 524

Notes:
Results are in mg/kg.
Depths are in 1eel
J - Estimated value.
U • Not delected.



Section 4 Nature tnd Extent of Cointimeau of PottntiaJ Coooeni

Table 4X3-5

Concentrations of Parameters In Soil In the PCB Storage Sbed

Table 4JL5-S

F043B
Sample Oepdi Sample Description

1 7 Dark yellowish-brown silt
195 Dark yetowish-brown silt
22 Dark yetowbh-orown sin

24.5 Dark yetowrjh-brown si*
27 Dark vetowish-biown silt

DC pre tentative

Aluminum
13900
13700
11700
14900
13200
13.900

Antimony Araanlc
IB

162
165
17.2

16.5
14J

UJ
UJ
UJ
UJ
UJ

4.6 J
4.B J
4.1 1
5.3 J
S.I J
7.7' '-

Barium
223
148
146
137
119
166

BerYtnum
0.24

0.22

0.21

0.23

0.21
1

UJ

UJ

Bonn
179
13.5

12.5

28.4

25
12Jt

U
u
u
u
u

Cadmium
1
It
1.1
1.1
1.1
IJf

C
C

C
C

C

Calcium

43300
38200
40400
34300

•TMOO

Oiromlum
20.5

20.6

17.8

19.9
22.4

2701

c— ,
6.3
5.9
5.4
5.«
8.2
7.6

Cow
9.4
7.9
7.5
8
8

12.6

C
C

C
C

C

Fluoride
4M
460
430
410
480
600

km
14300
14800
13300
13600
15200
14.400

LMd
21 J
11
8.6

7*
6.6
».1

U

u

LrMow
12.7 UJ
11J UJ
9.8 UJ
117 UJ
IOJ UJ
16.1

Sample Depth Sample Daecrlpoon
17

195
22

24.5

27

Dirk y«fcw»tl-txcwn tin
Dark yeeowish-brown sflt
Dark yelowish-brown s»
Dark yelowish-brown sU
Dark yetowisrî xown sltt

>•

Uignoluiii
14300
13900
12800
13000
12900
22.000

Mingnxw
409
404
381
415
38»
4(2

Mweui*
O.OS

006
0.79

0.2
0.06

0.16

1
U
u

u

tolytxtonui
2.7
2.7
28
2.9
2.8

2.15

m

c
c

c
c

c

NIcM
12.8

13.5

11.9
12.4

12.6
19.5

OHIwuhAMphita
3.3
8.6
4.2
s.e
5.4
1.7

ToMPhewhm
663
775
726
778
745
672

I PnlMilum
3310

3050
2520
3200
2610

U62J

Ŝ nliin
1.5
i.e
1.4
1.5
1.4

JJJ»

i SHinr Sodium
U) 0.83 U 705
UJ 084 U 782
UJ 0.86 U 1000

UJ 0.89 U 1590

UJ 0.88 U 1450

1JI (70.7

TMHunt
24.9

25.2
25.7

28.6
29.7

O27

A
R
n
R
n

VaMdkm
Z8.7

33.7

26.7

29.5
35

4S.4

Hue
71

S9.6

43.8

47.5

4T.»

S2J

F044B
Sampta Deptfi

2 Very dark grayish brown silt 12900 22.1 UJ 69.7 J 123 2
45 Very dark greyish brown sit 12100 28.7 UJ 61.2 J 131 2
^ Very dark grayish brown sit 13800 215 UJ 23 J 130 1.4

95 Yetowish-brown sill 13300 166 UJ 2.5 UJ 121 0.23
12 Yellowish-brown silt 12600 16.4 UJ 3.9 J 123 022

61
48.7 7.1 UJ
90.8 10 UJ
6.8 U 1J.7 UJ

I1J UJ-8*13.900 7.7

SempteOepHi Sample Description liegnolum IrUnaan... Metcurr MoryMenum
12.9 U 162

15.1 U 154
10.8 U 99.6

2.8 U 12.4

2.6 U 13.1

TTT rer

7*4
38.3
46
2.2

Sodium
T—sT

J 5.8 2810

i S.4 2070
UJ 0.67 U 741

Bne
~ ~Very dark grayish brown HI 3750

4 5 Very dark graybh brown sit 3210
7 Very dark grayish brawn silt 6660

9 5 YeOowrin-OrDun stt 14400
12 Te»owism)rown sill 13500

flepmentattve

242
265
291
379

22.000

0.06
0.09
0.06 U
0.06 U
0.08 U

72
1.4

29.3

28
W.2

--w
M7
J9J

1420
1170
457

TET

Notea:
Results are in moAg
Depths art in le«l.
J - Estimated value.
B-Rejected value.
U-Not detected
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Section 4 Niiure ind Eiitni of ComiiiuCTU of Potenliil Conctm

Table 4JU-5 (continued)

Concentration! of Parameters In SoU In the PCB Storage Shed

F045B

3

55

8
10.5

13
RtpreMntrtlvt

SimptaDro*

3

5.5

8
10.5

13
fepfWKMIV.

Notw:
RMunirekimt
DffOht mi* In IM

t̂ ^Mmwnmiat

Y.Howtsh-b-owr. tin (ffi)

Ygtowbh-brmn «« (IB)
Yilknrish-txown Hfl (fiO)
Yoltowish-brown nil (Rl)

S.mpl.D.crtpMon

Y»toM3h -blown tin (HI)

Y<*o«i**ro««i llll (HI)

YrtowuMxmm til (Nl)
Yetowtsh-brown t« (Nl)
Yeicwoh-bfown lift |Tttl)

Ao

13200

11700

14500
12600
10900
13.900

Uaflneslum

11900

14100

14400
13100
12400
22,000

17

17.1

17.1
17.1
158

- 14J

lUnmnw*

351

330

419
363
381
462

UJ

UJ

UJ
UJ
111

J
J
J
J
J

5.3

5.1

28
4.1

7.7

0.06

006

0.06
0.06
0.05
0.16

UJ

UJ

UJ
UJ
UJ

U

u
u
u
U1

u

140

97.4

154
137
134
161

k-rti™
2.9

2.9

2.9
2.9
2.7

2.15

J

J

J
J
.1

n

U

U

U
u
u

063

0.57

0.77

0.61

0.56

. '

NIcM

13

13.4

14.7

11.9

12.6
15-5

46.5

13.5

55.7

26
23.5

12.6

Mhoptowh

244

27.1

47.3

9.8
2.9
3.7

1.5

U 2

3.8
U 1.7
0 1

T5

at Tottiphowhe,

1T40

621

1410

756
697
(72

46100

49000

46700
39100

U 41400
76,600

u. Potmkim

(000

4000

9090
3(00

2670
1£62J

15.5

17

22.1

17.8

18.3

27J

Mtmarn

1.3 Ul
1 UJ

1.1 UJ
\3 UJ
1 UJ

IM

5.9

5.5

6.4
5.6
5.4

~n~

Wmc
o.w
0.69

0.69

0.89

0.82

1J

11.4

10.6

126
10.7

8.9
MJt

Sodium

u m
U 622

U 984
U 7M
U 742

970.7

530

470

680
530
410
(00

TMfum

».«

28.6

26.7

26.6

24.6

OJ7

12400

11700

13600
12000
11500
14,400

VmnBum

U »t

U 26.7

U 32.4

U 27.3

U 25.1
4S.4

18.4

12.7

12.6

12.3

8.4
29.1

Dnc

50.«

72.1

112
68.5

424
IU

Table 4.T3-5

j
j
J
j
J

J
J
J
J
J

14

13.1

15.4

13.5

11.1

16.1

J-Eillmitodv«kn.

U ND! d»tKWd



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.2.3-6
Gross Alpha and Gross Beta in Soil Samples

Old Ponds 1c and 2c

F023B
Sample Depth
Gross alpha
Gross beta

0
53.12* 11.86
38.77 ± 6.08

10
• 14.07 ± 5.44
20.32 ± 4.54

20
15.61 ±6.2

27.27 ± 5.78

30
15.03 ±6.06
20.85 ± 4.62

40
26.17 ±7.76
31 .86 ±5.52

60
40.76 ±12.8
33.1 3 ±5.62

60
34.76 ± 8.94
42.49 ± 6.54

Pond 4E

F024B
Sample Depth
Gross alpha
Gross beta

0
95.3 ± 22.2
113 ±13.32

10
16.1 ±9.44
25 ± 7.24

20
16.5 ± 9.64
262 ± 7.02

30
13.7 ± 8.44
21.1 ±6.82

40
13.1 ± 10.12
20.2 ± 7.2

50
17.2 ± 10.4
23L0-±7.38

60
28.9 ±11. 98
34.1 ±7.66

70 J
24.1 ± 12.62
31 .5 ±8.42

80
11. 7 ±6.98
20.1 ±6.54

Old Pond 5E

F025B
Sample Depth
Gross alpha
Gross beta

5
11 1.12 ±6.99
1 13.78* 4.54

10
302.95 ±14.1

265 ± 6.8

20
26.39 ± 4.05
27 .69 ±2.52

30
10.15 ±2.02
16.95 ±1.99

60
17.57 ±3.13
25.89 ± 2.27

70
15.24 ±2.97
28.73 ± 2.5

Old Pond 6E

F026B
Sample Depth
Gross alpha
Gross beta

0
22.29 ±4.14
21 .45 ±2.27

10
16.78 ±2.99
23.3 ± 2.43

60
19.41 ± 3.24
25.69 ± 2.49

Landfill

F027B
Sample Depth
Gross alpha
Gross beta

0
21.1 ±10.7
20.02 ± 7.44

10
15.61 ±2.84
19.35 ± 2.15

20
18.61 ± 3.08
26.42 ± 2.48

30
12.64 ± 8.96
29.36 ± 9.14

40
11. 64 ±8.68
24.02 ± 8.48

SO
26.87 ±12.32
31 .06 ±8.04

60
IS ± 8.2

18.61 *6.B4

70
1434 ± 8.68
20.9 ±7.12

80
12.21 ± 8.84
21 .74 ±7.88

90
18.81 ± 9.86
21 .48 ±7.02

100
16.47 ± 9.56
20.9 ± 6.78

110
21.21 ± 10.52

24.13 * 8

120
14.16 ±9.02
20.29 x 7.56

Notes: AH results are In pCVg.
Representative levels—gross alpha. 24.7 pCVg: gross beta, 31.4 pCtfg.

EMrdocs\Fonn_Rl.doc\TbM236.xls EMFRI report 1/8



Section 4 Nature and Exienl of Consliiuenls of Polemial Concern

Table 4.2.3-6 (continued)
Gross Alpha and Gross Beta in Soil Samples

Chemical Lab Drain Pit

F028B
Sample Depth
Gross alpha
Gross beta

0
78.21 ± 6.97
45.82 ±3.15

10
T1 7.57 ±3.21

25.08 1 2.63

20
17.02*2.89
25.12 * 2.55

30
18.34 * 3.03
21 .84 ±2.38

70
18.83 ±3.48
24.88 ± 2.58

F029B
Sample Depth
Gross alpha
Gross beta

1
33.09 ±4.34
33.6 ± 3.01

1 20
20.66 ± 3.82
24.67 ±2.62

30
16.48 1 3.08
19.04 1 2.16

60
16.09 ± 2.89
21.23 ± 2.31

70
9.07 ± 7.86
21.16 ±7.52

IWW Basin Ditch

F030B
Sample Depth
Gross alpha
Gross beta

0
171.19 ±24. 6
67.26 i T.8

10
13.91 ± 5.68
21 .22 ± 5.14

20
13.63 ± 5.44
22.63*4.9

30
96.96*12.5
1836 * 4.32

40
16.16 ± 5.82
27.01 ± S.26

60
15.55 ± 626
2626 ± 5.54

65
25.23 ± 7.44
35.08 ± 5.6

76
20.44 ±7.1 8
23.93 ± 5.46

PoncME

F033B
Sample Depth
Gross alpha
Gross beta

4.S
23.9 ±10.04
34.6 ± 7.74

9.5
19.8 ± 8.88
37.5 ± 8.54

14.6
1 14 ± 22.4
152 ±15.2

19.5
20 ± 9.86

30.9*7.52

Area 98

F034B
Sample Depth
Gross alpha
Gross bela

5
32.1 ±11.54
47.3 ± 9.36

10
11.6 ±11.54

25 ± 9.36

16 1
31 .8 ±10.52
42.9 ± 6.96

20
7.72 ±5.52
18 ± 6.52

Notes: All results are In pCVg.
Representative levels—gross alpha, 24.7 pCVg; gross beta, 31.4 pCVg.
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Sect ion 4 Nature and Extent of Constituents of Potential Concern

Table 4.2.3-6 (continued)
Gross Alpha and Gross Beta in Soil Samples

Transformer Salvage Area

Sample Depth
Gross alpha
Gross beta

2
311 ±50
187*17.2

F035B
4.6 7

•15.6 ±10.86 19.3*11.86
28.8 ± 9.08 252 ± 6.9

Waste Storage Aiea

F037B
Sample Depth
Gross alpha
Gross beta

20
32.6 ±14.96
62.7*10.12

9.5
16.2 t 8.72
30.5 ±7.84

12
11. 5 ±7.02

18 ± 5.8

F036B
1 3.5 6 8

31.7 ±10.9 1 3.2 t 7. 74 20.4 ±9.92 13 ±
39.3 ±8.34 23.3 ±7 26.2±6.B4 22.8

6 11
7.74 5.37 ± 4.88
t 6.76 14 ± 5.96

Railroad Swale

Sample Depth
Gross alpha
Gross beta

F039B
0

216 ±45.2
76.1 ± 12.44

2.6
280 ± 57

82.2 ± 12.92

S
16.6*7.84
222 1 6.56

7.5
21 .6 ±9.82
28.5 ± 7.36

F131B
Sample Depth
Gross alpha
Gross beta

40
5.71 ±2.76
13.2 ±3.51

60
16 ± 5.02

23.7 ± 4.28

70
17.9 * 8.61
21.6*4.41

PCB Storage Shed

Sample Depth
Gross alpha
Gross beta

F043B
17

11.6 ±7.12
25.2 1 6.94

10.6
19.4 ±10.2
25.3 ± 7.6

22
19.5 * 9.68
27.8*7.5

24.6
16.9 ±10.08
19.7 ±7.12

F045B
Sample Depth
Gross alpha
Gross beta

3
24.1 ± 13.34
26.7 ±8.16

6.5
22.5*1022
32.6 ± 8.52

8
17.9 ± 11.98
25.3 ± 7.82

10.5
20.4 ±10.7
25.6 l 8.28

Notes: All results are In pCVg.

10
17.7 ± 9.32
24.8 ± 7.04

F040B F041B
14 7.5 10 12.6 7.6

18.5 ±9.18 96.91 ±22 7.23 ±5.76 10.94 ±6.94 7.3 ±6.3
22.5 ±6.66 62.62 ±11. 7 17.62 ±6.32 20.87 ±7 20.88 ±7

27
25.3 ± 10.76

25.7 ± 6.9

F044B
2 4.5 7 9.6 12

236 ±47.4 287 ±49.6 103 ±27.2 81.6123.4 19.9 ±10.
79.5 ±12.36 130 ±16.7 53 ± 10.08 45*10.1 26.1 ±8.:

13
14.6 ± 9.72
19.7 ± 7.76

F042B
10 12.5

4 12.59 ± 8.74 12 ± 7.32
26 293 1 8.1 19.24*6.88

72
14

Representative levels— gross a ĵha. 24.7 pCVg; gross beta, 31 .4 pCVg.
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Section 4 Namre and Extent of Constituents of Potential Concern

Table 4.2.3-6 (continued)
Gross Alpha and Gross Beta in Soil Samples

Septic Drainfield Area

Sample Depth
Gross alpha
Gross beta

F049B
Sample Depth
Gross alpha
Gross beta

0
18.5 ±9.54
30.5 ± 7.98

1.6
54.8 ± 19.38

37 i 8.3

F046B
7.6

• 17.8 ± 9.58
23.1 ± 6.36

4
11.1 ±7.24
21 .8 ±7.22

10
13.9 ± 7.94
23.8 ± 6.82

6.6
21 .3 ±10.64
25.6 ± 7.82

0
22.1 ±932
26.4 ± 7.1

9
14.9 ± 9.02
2S.8 ± 7.48

Z5
18.4 ± 9.38
26.1 ± 6.9

11.6
15.5 ±10.46
26.2 ± 7.82

F047B
5

14.5 ± 7.74
25.6 ± 7.42

IS
12.8 ±8.28
28 3± 7.48

10
10.3 ± 7.1

30.4 ±7.46

0
85.8 * 25.6
36.S ± 8.26

2.6
18.6 1 9.76
24 ± 6.92

F048B
6

19.8 ±10.36
23.5 ±7.1

7.5
18.7 ± 9.3

29.9 ± 8.28

10
17.2 ±9.48
28.2 ± 7.62

Calciner Fines

F050B
Sample Depth
Gross alpha
Gross beta

Sample Depth
Gross alpha
Gross beta

0
137 ± 45
133 ±21

2
232 ±61

170 ± 23.6

4
352 * 79.8
199 1 2S.4

6
241 ±61.4
157 ±28

10
186 ±52

131 ± 25.8

B127B
0

84.2 ±13.1
81. 5 ±6.36

• 5
5 ± 2.37
5 ± 2.49

16
17.4*5.95
20.7 ± 3.93

25
11 .9 ±5.15
20.6 ± 3.92

35
20.7 ±6.14
21.1 ±3.95

F051B
6 7 9 1

185 ±58.4 115 ±37.6 22.3 ±14.62 39.5
94.9 ±23.2 56.1 ±14.64 29.3 ±11.54 42.41

1 14
1 19.3 62.6 ± 27
12.64 41.1 ±12.92

F128B
Sample Depth
Gross alpha
Gross beta

0
63.9 ±11.4
61.7 ±6.12

10
13.7 ± 5.29
33.2 ± 4.68

20
17.3 ±6

27 ±4.33

30
20.4 ± 6.66
25.8 ±4.26

40
15.9 ± 5.98
20.6 ± 3.0

60
16 ± 5.69

24.1 ±4.1 5

60
23.3 ± 6.92
362 ± 4.88

70
26.1 ± 6.77
26.9 ±4.32

80
11. 4 ±5.54
17.9 ± 3.76

Secondary Condenser

Sample Depth
Gross alpha
Gross beta

10
32 ±13.14
27.4 ± 7.5

12.S
48.1 ± 16.08
35.4 ± 8.96

F052B
16

18.6 ± 9.9
31.4*8.4

17.6
9.08 ± 6.68
20.8 ± 6.S8

20
12.3 ± 9.06
21.1 ±6.9

10
43.4 ±15.68
43.5 ±9.74

12.6
28.2 ±11. 18
26.5 ± 7.52

F053B
16

15.9 ±9.66
24.9 ±7.7

17.6
25.8 ±11. 78
262 ± 7.78

20
20.4 ± 10.64
23.7 ± 7.62

Notes: All results are In pCi/g.
Representative levels—gross alpha, 24.7 pCI/g; gross beta. 31.4 pCVg.
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Section 4 Nature and Exient of Constituents of Polemial Concern

Table 4.2.3-6 (continued)
Gross Alpha and Gross Beta in Soil Samples

Under Sflica Pile

Sample Dep*
Grass alpha
Giossbela

40
15.9 ±8.56
26 ± 7.32

F054B F130B
42.5

• 14.5 ±7.98
26.4 ±7.16

45
12.6 ± 7.52
21 ± 6.7

47.6
29.3 ±15.32

41 *11.6

60 0 10 20 40 SO 70 90
15.9 ±8.82 126 ±19.6 22.3 ± 6.01 7.35 ± 3.27 5 ±2.64 5 ±2.66 12.9 ±3.92 11.6±4
22.2 ±6.58 59.5 ±8.36 23.1 ±4.21 13.6 ±3.62 10 ±3.25 16.2 ±3 74 21. 3 ±4.1 22.1 ±4.2

Old Pond 7S - Tree-Line Area

Sarqpto Depth
Gross alpha
Gross beta

F055B
3

16.6 ± 12.7
22.6 ± 10.4

Old Pond 6S Area

• • •

Sample Depth
Gross alpha
Gross beta

6
46 ±19

42 ±11.56

F056B
5

2S.4 ± 16.08
32.5 ±11. 66

7
1530*199.8

1070 ± 77

F057B
6 7

31.4 ±17.28 47.4 ±31
28.1 ±10.94 34.9 ±17.04

F058B
7

161 ± 57.2
546 ±50.6

Area West of Mobile Shop

Sarapte Depth
Gross alpha
Gross beta

9
143 ± 49.2
81.7121.6

F059B
10

1660 ±149
1220 ±59.6

F060B
i

130 ±30 .2
59.7 ±11 54

3
135 ± 35

79.1 ± 13.48

F061B
6

159 ±32.6
116 ±16.08

r
192 ±41.2
145 ± 19.5

Long-Term Phosphorus Storage Area

Sample Depth
Gross alpha
Gross beta

F062B
i

17.7 ± 13.94
27.6 ±11.44

3
17.3 ±15.66
29.2 x 13.36

F063B
5

22.2 ±14.98
22.2 ± 10.42

7
40.4 ±19.9
29.3 ± 8.98

Notes: All results are In pCVg.
Representative levels — gross alpha, 24.7 pCVg; gross beta. 31 .4 pCl'g.
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Section 4 Nature and Emen( of Constituents of Potential Concern

Table 4.2.3-6 (continued)
Gross Alpha and Gross Beta in Soil Samples

Phos Dock Area

F064B
Sample Depth
Gross alpha
Gross beta

2.5
13.9 ± 10.5

30.4 ± 10.36

4.5
1 38.6 ± 15.0*

31. 4 ±7.94

Paved Area North of Furnace Building

Sample Depth
Gross alpha
Gross beta

F0<
3

16.9 1 13.16
23.1 1 10.78

>6B
s

23.2 ±15.14
27.8 ±11.26

roe
5

32t 11.12
36.6 ± 7.64

57B
9

17.1 ±8.3
2S.7 ± 6.54

F0<
3

14.2 ±12.16
19.3 ±9.8

>8B
6

24.6 ±15.66
27.6 ±11.18

F«
3

16.4 ± 12.94
24.9 ±10.44

>9B
5

24.1 ± 13.94
32.1 ± 10.62

Phossy Waste/Precipitator Slurry Pipeline Cleanout Areas

Sample Depth
Gross alpha
Gross beta

Sample Depth
Gross alpha
Gross beta

F070B
3

27.3 ±19.04
28 1 13.04

6
31 S ±18.28
36.5 ± 12.44

F076B
is

16.5 t 13.64
29111.52

17
9.26 ±11.1
27.9 ±11. 12

F071B
6

19.5 ±9.18
27.9 ± 6.94

7
17.5 ± 8.36
25.6 ± 6.66

F077B
5

94.1 ±32.2
63 ± 14.42

14
18.5 ± 13.9

28.5 ±11 24

F072B
a

33.3 ±11.52
33.7 ± 7.36

10
17.9 ± 7.64
26.2 ± 6.6

F078B
26

14.3 ± 12.48
21 .2 ±10.26

27
14 ± 1224

20.7 ±10.14

F073B
14

16.7 ± 8.52
28.1*6.96

16
11.3 ±7.24
25.6 1 6.52

F079B
6

42.6 ± 20
40 ±12.78

7
S7.3 ± 22.8
69*15.86

F074B
10

14 ± 8.2
312 ±7.18

12
71 .8 ±16.04
77.8 ±10.2

F075B
6

14.7 ± 10.3
23.6 * 8.28

7
31.1 ±17.56
30.1 ±11.54

Bannock Paving Area

Sample Depth
Gross alpha
Gross beta

FOf
s

14.6 ±10.18
23 ± 8.2

IOB
7

9.31 ± 9.66
19.8 ± 8.76

FOt
4

21 .5 ±15.24
25 .2 ±11

H B
7

21 .8 ±14.56
19.9 ± 10.1

FOt
6

12.1 ± 9.46
21 .4 ±8.08

>2B
9

12.4 ± 12.42
18.5 ± 9.76

Notes: All results are In pCVg.
Representative levels—gross alpha, 24.7 pCVg; gross beta. 31.4 pCI/g.
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Section 4 Nalure and Exlenl of Conslituems of Poienlial Concern

Table 4.2.3-6 (continued)
Gross Alpha and Gross Beta in Soil Samples

Rffll Car Loading and Unloading Area al Bannock Paving Company

Sanqple Depth
Grass alpha
Gross beta

FOf
6

12.6 ±10.48
30.5*9.92

»3B
9

• 18.6 ± 13.9
20.4 1 10.4

FOf
5

14.8* 12.22
23.3 * 10.6

I4B
7

20.9 1 14.46
21.9*10.5

Shale Ore Handling Area

Scmfffle Depth
Cross alpha
Grose beta

Swnff§B Depth
Grassalpha
Gnsslbeta

F0<
3

207 1 40.8
•• 84 ± 12.32

0
113 ±14.2
69.6 ± 6.1S

JOB
5

262 ± 58.4
75.3 ± 11.7

2
91.8*12.6
66.6 ± 5.52

FOJ
0

86*40.6
65.1*11.18

F132B
6

24 ± 4.98
23.9 ± 3.46 '

116
2

23.3 * 10.4
30.8 * 8.02

7
12.8 ±3.62
13.9*2.8

F0<
0

35.9 * 12.26
28.7*7.12

10
7.43 * 2.89
16.2*2.97

)2B
2

22.1 * 10.44
31 * 7.92

FOJ
3

222*61
92.4*19.16

)3B
6

95.7 ± 32.8
46*13.18

FOJ
6

20.3 1 13.54
25.3 * 10.82

)4B
e

42.2* 19.4
38.4 1 12.42

Road Samples

Smpfla Depth
Gnssetpha
GBssfbela

SwipflB Depth
GnssaOpha
Gnsslbeta

F101B
s

94.1 *27
47.5*11.86

7
22.8 * 14.3
26*10.74

F106B
1

15.5*11.18
23*8.66

3
10.3 * 8.26
23.3*7.92

F101R
0.5

88 8 1 33 .2
77.1 * 18.74

1.6
162*65

81*19.52

F107R
0.5

234*71.6
88.4 t 25.6

1.5
99.9 * 37.8
53.1 * 16.5

F102B
3

17.4 * 10.68
23.3 * 8.2

6
13.3 * 10.86
21.2*8.76

F108B
0.5

41*16.1
27.8 * 7.78

2.6
57.2*18.2
38.5*9.14

F103B
3

19.6*11.66
24.9 * 8.64

6
17.1 1 10.42
26.5 * 8.S6

F109B
0.5

30.2*11.44
32.4 * 8.08

2.6
19.3*10.12
20.6 * 6.62

F104R
0.6

177*63
82.4 1 24.8

1.5
102*55.4
79.9 * 29.4

F110B
0.5

28.5*14.36
28.4*10.54

2.5
90.3 * 22.8
53.3 * 10.62

F105B
i

281 * 52.2
108 * 13.88

3
206 1 37.2

99.3 * 13.32

F111R
0.5

334*94.2
125*26.2

2
162*31.2

79.9 ± 10.98

Notes: All results are In pCl/g.
Representative levels—gross alpha. 24.7 pCVg; gross beta. 31.4 pCVg.
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Seel ion 4 Nature and Extent of Constituents of Potential Concern

Table 4.2.3-6 (continued)
Gross Alpha and Gross Beta in Soil Samples

Road Samples (continued)

Sample Depth
Gross alpha
Gross beta

Sample Depth
Gross elpha
Gross beta

F11
0.5

149128.6
76.6 l 10.2

FI:
0

38.2 ± 17.34
34.1 ± 10.26

2R F113R F114R F115R F119R F121R
2 0.5 2 0.5 2 0.5 2 0.6 2 0.5 2

• 188 ±33.4 145 ±27.8 28.6 ±19.26 177 ±31.4 17.4 ±8.88 151 ±27 27.6 ± 16.14 226 ± 77.8 153 ±89 129 ±26.6 126 ± 22.8
107 ±12.92 79.8 ±10.52 33.5*13.8 78.8 ±10.24 37.8 ± 7.72 81.4 ±10.72 252 ± 10.88 96 ±26.6 85.1 ± 38.4 65.6 ± 9.78 69.6 ± 9.82

>2R F123B F124B F125B F126B
2 2 4 10 12 1 3 0 2

9.38*8.14 25.8 ±15.78 22.9 ±14.9 61 .8 ±28 26.2 ± 17.04 29.9 ±19.34 16 ±14.76 19.2 ±14.58 22.9 1 15.06
2S.1±8.32 27.1 ±11.26 25.7 ± 10.9 37.8*14.56 32.4 ±11. 9 23.9 ±12.5 18.7 ±11. 68 33.2 ±11. 42 29.8 ±11

Slag Pit Haul Road

F129B
Sample Depth
Gross alpha
Gross beta

0
62.4 ± 11.6
35.3 ± 5.29

6 10 15 20 25
10.9 ±4.09 18.7 ±5.56 11.4±4.18 15 9 ±4.63 14 ±4.92
23.4 ±4.32 20.2 ±4.17 19.4 ±4.07 25.8 ± 4.49 23 ± 4.34

Upgradient of Pond 8S

F158B
Suable Depth
Gross alpha
Gross beta

93
11. 6 ±5.88
20.7 ± 5.24

Downgradient of Pond 8S • . •

F1S9B
Saaqrie Depth
Gross alpha
Gioss beta

96
13.3 ±4.57
19.8 ±4.17

Notes: All results are In pCVg.
Representative levels— gross alpha. 24.7 pCVg: gross beta, 31 .4 pCTg.
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Section 4 Nature and Eitem of Conajlneos of Potentiil COOCCT

Table 4-2J-7

Concentrations of Parameters In Soil ID the Pbossy Waste/PredpiUtor Slurry Pipeline deanoat Areas

Table 4.Z3-7

F070B

3 Brown BUI 14900 15.9
187

UJ
UJ

li
4.2

U 145
136

081
032 U

17
159

UJ
UJ

U '
IS '13BOO 17.1 U 90 J 720 12«00 86 11.6

y

Brawn tin
Broom un

13400
13200

410
373

018
0.13

136
IIJ

243
26

F071B

•ftmtrac* ttag 12800
11700

17.5
16.7

0.4B
048

Bnwn sin wtlh Irao* (tag 11400
10900

341
334

04

0.16
ZI2
26

F072B

BIOMTI sitt wMtl Irw* >tag
Bnwnull

13900
13500

167
172

131
141

0.4
0.45

**_TMOO

10 Blown sill iizoo 427
03
014

28
29 UJ

11.4 2.9
114 1.4

torn NA
1150 NA

19
2.5

UJ

UJ

037
09

U
II

HA
HA

26
*•»

U
U

464 IW

XH2J tro.7

J • Ealnuwxl vDu»
N* - Not «n«Y!<*>



Section 4 Nature «nd Extent of Coranaiom of Potential Concern

FOT3B
SOTfcOliai 8nnpl» Ducr̂ lon AfamhMn

Table 4.2J-7 (continued)

Concentrations of Parameters in Soil in the Phossy Waste/Predpttator Slurry Pipeline Cleanout Areas

AM* B»>m

TtNe4.2_V7

.Cri-
Sl«g to brtwn 3*1 8370 17.4 52

6J
146
115

Oil
048

Ul
UJ

11*
1.1

JJ700
43800

5.1
54

11.8
94

740
520

10700

«>**>
105
10

14 Slag lo toe*
16 Brown iffl

nilt 10400
12600

3S7
B7

021
044

U 2» .
3.8

UJ
IU

13.5
i

sse
416

mo
2180 MA f.1 UJ 047 U MA 28.2 u 184 30 «

F074B

tO Qr«v«/tJ«0 Ml
12 Blown tin

13300
137OO

166
16.9

130
115

41.4
1T.1

»
8.1

11900
13000

IU U
H.T U

QnvtUOtg M
Bn»ni<t

11500
12200

339
396

OX)
024

3.7
2.8

U
UJ

14.5
107

418
S75

12000
2320

1.8-
1.4

Ul
UJ

20
088

NA
HA

259
26J

52.9
27

37SO
89.4
134

F075B

7 Brown sill 11800 17 UJ 35 U 110
0.4B
0.4

131
18.4

UJ
UJ

1.1

1.1

U
U

45100
24800

18

«"

44
38 '

94
9

560

440
12800
10900

114 144
84 U U*

Itmurr MuMm»iMmi lM*miji*n »*>• _a*_
85

81.1
04

Brown till with tmcn gnv«
Brown till

13500

8860
346
265

2.8
2.9

12J
8.7

4.8
S.7

717

ta»
NA
NA

u 047 u NA
U 048 U NA

28

**

174
22.7

tl •«• In mgA
D*fMhl crt h (Ml



Section 4 Nature and Extent of Constituents of Potential Concern

Table 43.3.7 (continued)

Concentrations of Parameters in Soil In the Phossy Waste/PredpiUtor Slurry Pipeline deanou! Areas

F076B

15 Browni*!

"I""—""

SMnpltD.vei SaWNDte DMcrtptton
TS e>wnt«
17 Browntfl

Mcnarai*.

F077B <
Seraph) Oeprn Sampkt OeecnplJon

5 Brawn lanoy «« wttn gravel
14 Brown sir) U gravel

Repreeenletlve

SamntOaplh Sample Deec.k»lon

5 Brown uno> an w«h gravel
14 Brown sin K> gravel

napuMiKalhr.

F078B

27 Brown tW

Sample Depth SerapH Deecnptbn
25 Ten lilt
27 Brown fNt

No...:
ReeiJII are in mg/kg.
Depths are m leel.
J-EMneMvelue.

Mumtaum
tlTOO
12900
13.000

12700
12400
22.000

Aluminum

22500
15500
13.900

Haoneekini

7200
8750

27.000

Akankuii
it too
t t too
13.HO

"•gi—*""12700
iiarjo

22.000

61 UJ 56 U
82 UJ 54 U
14.3 7.7

Marwm. Hemir,
362 J 013 U
385 J 034 U
482 0.18

Antimony Araenfc

7.8 UJ 1.9 U
«.2 J 3.7 U
14.3 T.7

Uangemee ahrcwy

289 J 033 U
384 J 0.25 U
482 0.16

82 UJ 3.9 U
8.5 UJ 35 U
14J 7.7

•angarMM Mercurf
351 J 063
377 J 019 U
482 0.16

Bark. BarrtUr,
116 059
137 066
188 1

aWrbdanuot NkM
1.4 U IIJ
1.4 U 112

2.15 15JJ

i Barlun tarytkim

202 17
141 1.1

188 1

MoriManun Hfctat

2.6 U 10
T* U 482

2.15 1U

Bartu, BarrOkxn
146 063
ISO 062
166 1

1.4 U 10
1.6 U 112

X15 15-5

Bonn Cadmta* Calekaaj
23.1 OS3 U 3*400
261 3.3 42200
12J IJ> 75400

O.̂ ,̂.,,̂ ,̂  TrtaPtowhorB. ruUiHur.
353 1470 7400
515 47» 8400
3.7 672 IfOJ

Boron Cadmtuni CaJckaa)

47.4 142 198000
264 982 83100
12J 1J> TfJBO

O.irj«t_i*a. ToMPtnphoni. -puj-in

16.7 5840 7820
138 9MO 7270
3.7 871 UMU .

Bonn CarfcHun • Calctaa
11 U 0.53 40300

10.7 U 0.55 U 31400
12J 1J) 71*00 .

On̂ gr.-,*,. ToMriwonor. nutr-m
202 1140 2440
3.5 760 2550
3.7 872 ISfBJ

Onatkai Cabal Comer
172 5.8 64
16.9 5* 7.7
27J 7* 12J6

*ataka. «awr 6orJU.
0.93 U 0.42 U 829

1 U 043 U 816
148 1.9. 970.7

Chromkaa Cabal Copper

124 2J) 13.9
206 5 37.9
174 T* 1UI

8lllii>in 8*>ar SoMall

4.1 3J) 2580
2.4 U 32.4 1180
U» 1J> 970.7

Oneilua -Cobal Copper
139 5.3 7.1
13JT 5.6 6.1
I7JJ 74 11»

t~*~ t». *̂-
I.I U 0.42 U 567
IJ U 0.44 U 537

2JJ6 1J) 976.7

TaMc4J3-7

RuorUe ion Utd Lanka.
470 12400 J 12.4 J 14.7 J
820 12400 J 15.7 J 16 J
(00 1*400 2«.1 W.1

Tnatb. Venadajm TJnc
12.7 U at J 41 a

12JJ U 27 J 13*
. OJT7 45j4 SU

nuenak) Iran Lead litiiiei

12600 4710 J 1U J 1*2 J
2680 10200 J 106 J 13.7 J
•DO 1440 t*.1 18.1

Theelu. VanaAa. ano

122 U 114 J 302
13 U 211 J 5080

027 4&4 OJ

800 11000 J It* J 13.1 J
550 11800 J 122 J IIJ) J
600 14,490 29.1 . W.1

P— X.T— ~ Ita

12.7 U 214 J 48.8

132 U 214 J 45.4

027 4a\4 • 8U



Section 4 Nalure and Extent of Constituents of Potential Concern

Table 4.2.3-7 (coDtinued) TaW«4A3-7

Concentrations of Parameters In Soil ID the Phossy Waste/PredplUtor Slurry npcllnc OeaDoiit Areas

F079B
Smipmmim Smiph Dxerfcllim Aluminum Anttmmr Amnte Bjrtjn B«rr«um Boron C«*»lu«i CJtdum Premium Cot«« OomKr ftortti Jtn U«»

5 R«Jbro«T,ei.y^Ul 15100 ise UJ 47 147 355 S3 U ill 4S2X 2« S!J iTs 1730 12800 288
7 Radbnj~r.au 17500 17 UJ 79 148 T1 35.4 U J3_! BDMO 50.5 5J 20.8 3880 11800 841

HivnMiiUlin 1MOO 14J T7 55 i ill T? 7WH8 173 74 1U 800 1U08 a.1

I3JOO 453 0.33 J 2.8 U 16-2 1400 13000 MA 17 58 NA 287 U
11400 3JJ 3 J 2.» U 20.4 1430 25100 MA 4J 25J M«j 28J U

V9 In mgfeg

J • EctiniaM v«tuo

NA - Not •nitrnd.

U • Not d»«ic1ad.

EMFUnftfl 4M



Section 4 Nature and EXICTI of Constituents of Potential Coocon

F046B
Sampla Depth Sampla Daacrtjrtlon

0 Dark brown topml (lin)
75 Slaggraval
10 Dark)«Iowi<ri«rown Kit

Raprtaanlathra

SamptaDapft Sampla DaacripHon
0 Dark brown taftdl |M)

7.5 Slaggraval
10 Dark )«lowisn.bnwn aft

Table 4 3. 3* T.We 4AM

Concentrations of Parameters in Soil in the Septic Dreioflekh

15100
11000
11200
11.900

Hagnaakmi
11600
12100
11000

Anlanony
18.7

17.9

18.7

143

Manganaai
363
204
286

Araanfc
UJ 51
UJ 6.2
UJ 52

7.7

Marcury
0.06

0.06

006

UJ
UJ
UJ

1
U
u
u

Barium
151
128
126
188

•ttrfManiai
3.2
3

3.2

n
u
u
u

Barynum
0.82

0.68

0.67

1

MeM
17
12

12.4

Bonn
16 UJ
7.6 UJ
6.5 UJ
12J)

Orthophoadlale To
2.4
8.2
9.4

CarMvn
1.2
14
1.2
1J>

WPtioapha
844
867
764

COctura
U 98300

36800
U 33300

7SJJOO

ma (MM.*,,
4290
2460
2470

Ormtar
192
162
148
273

aaamkni
3

2.5
2.1

i

UJ
UJ
UJ

Cabal
5.7
5,7
6

'*

SOW
0.97

0.93

0.97

U
U
U

Coppar
12.8

10
10.3
118

Sodka*.
919
743
844

FtaortOa
640
1180

490
on

Thanum
29.1

279
291

U
U
U

km
13100
11800
12200
14,400

VanarJbm
29.6

12.4

23.9

Laad
7.5 U
8.1
74 U

28.1

am
mi
ue
514

UHorn
15

114
11.1
16.1

U
u
u

F047B

T Dark brown"iopio» *
7.5 Dark yalowiih brown aM
5 Dark yetowiatt brown Mtt

75 DarkbrownaV
10 Dirk brown ft

napntaantatlvt

18700 1 8
10600 1 9
9430 f .9
10600 6
11200 1 .8
11.900 14.1

UJ 4.4
UJ 4.3
UJ 61
UJ 48
UJ 5.7

7.7

UJ 89
UJ 65
UJ 32
UJ 37
UJ 91

88

1
0.62

0.62

069
073

1

22
9.4
74
14
7.9
114

UJ 3.7
UJ 1.2
UJ 1.2
UJ 4.4
UJ 1.3

14

13300
U 38100
U 39700

34900
U 39500

7MOO

11.4

11.3

19
152
I7.«

ej 20.1
5.4 98
4.5 94
5.4 13
6 116

74 1X4

700 18800
610 11200
470 10500
800 11400
950 12900
800 14,400

12 102
7.3 U 12.9 U
7.2 U 11.4 U
7.9 U 12.4 U
9.5 114 U
19.1 16,1

SampltDaplli Sampla Oaacrtptlon Maô aaluni Uanganaat Harom aWybdanian
0

25
5'

7.5
10

Darkbreomloparjil
Dark yalomsh brown an
Dant yatowiin brovm Bit
Dark brown Bit
Dark brown tilt

Rapraaanlalhr*

ItMaa:

V ft mo^g.

5660
11400
11200
9890
12300
22,000

557
244
208
378
717
481

0.06

0.06

0.06

006
0.07

0.16

U
U
U
U
U

3
3
3
3

3.3
2.15

U
U
U
U
U

Metal
17

104
104
143
135
154

174
3.7
72
13J
94
3.7

ToMPhoaphonia
1200

784
708
1320

873
872

Potaaatwn
5270
2820
2620
3030
2540

15611

SManhni
2
1.6
1.7
12
I

149

UJ
UJ
UJ
UJ
UJ

Star
0.93 U
0.93 U
0.93 U
0.94 U

1 U
14

tnaTam
875
705
696
753
704

970.7

TMOum
27.6

27.9

27.9

28.1

30.9

OJ7

U
U
U
u
II

f_f !

322
20.1

164
254*
22.9
45.4

Zk«>
90.4

45J
424
694
904
824

Oadht art to lail

U • Not rtoltcM



Section 4 Naiure mi EJUPM of Conflituentt of Pottnui] Conctra

Table 4.2.3-8 (continued)

Concentrations of Parameters in Soli In the Septic Drainflelds

Table 4-2J-*

F048B
SOTpltOtplh

0

5
75
10

ftoprawMMIx

0
25
5

7 5
10

F049B
S«vi<0«oth

1.5

65
9

11.$
ROTMrtMb.

S-̂ .0,.1,

4

65

9

1V5

Y**j*i«h-brt»*n tilt
Yrtowish-bfown art

r

Dwfc b*o**i toptoi (M)

S*mplt DCKflptlon
YHkwnft-bfQwt sA

Light y»j*(*(ji*iYbn>«*n •*
Llghl yvlomsh-bnMfi tin
Ltqhi yvflowith-bnmn •*

S *̂***,,™

Vtlowun-brewn 101

Light yotomn-brown sin

Liglil yttowtfl-bnxMi tilt
Uo» rtfoxwrvbrowii tilt

11400
16000
16000

11800
1Z700
13.WO

8270
11700
12300
10200
11700
22.000

Aluminum
13700
15400
11900
13700
11100
13.900

9470
10300
11000
10800

16.8
176
18.1

15.5
17.4
14.3

383
395
412
377
419
4(2

•nllmani
17.2
17.6
16.3
17.4

18.1
14.3

347

333
361
yfi

UJ
UJ
UJ
UJ

UJ
UJ
UJ
UJ
UJ

J
J
J
J
J

Amntc
2!
3.7

2.8
2.1

7.7

006
0.09
0.08
0.07
009
OH

Amnfe
35
3.4

4.3
2.5
3.5
7.7

2
046
0.3

0.41

0.26

Bwhm BanrtDum Boran CaAirium djdofli

U
U
u
u
11

J
J
J
J
J

J
J
J
J
.1

116
156
169
153
124
in

2.8
3

3.1
2.6
2.9
1.15

Mum
154

\31
136
1(7
1(9

2.9
3

2.7

2.9
2.7

U
U
U
U
u

u
u
u
u
u

0.77
OB5

088
0.74

0.86
1

12.4
14.1

14.6
11.3
14.4

Omnum
0.43
U
12
1.3
12
1

10.5
142
15.1
13.7
m

16.7
17.4

272
14 »
9

12J

4
2

0.8
09

1.5
1.7

Bonm
U 18.4
U 133

U 16.1
U 22.8
U 10, »

1U

«8

4.3
2.9
4.4

«

J 1.1
J 1.1
J 12
1 1
J 1.1

U

1350
725
732
Stt

(72

C-~rr.

UJ 1.1
UJ 12
UJ t.t
UJ 1.1
UJ 1

8(1
598
841
731
734

U 30900
U 50100
U 45600
U 33000
U 37100

T8JBO

2610
3*30
4180
2810
200

1AOJ

Crtotan
U 31300
U 47900
U 3(900
U 37300
U 31200

rajoo

3810
4080
3000
3580

*™

Ctaamkim COM Coppw Buort*
22.8
21 .4

20.1
15.3
18.8
tis

12
l.t

059

12
MS

Chnvnim
1 20.7

184
17.9
20
20
»«

t.t

1.3
1.3
1.1
1

5.5

6.7
5

82
1M

J 0.87
UJ 091

UJ OM
UJ 041
UJ OS

14

i Cob*

6
6.1
54

5.5

5*
74

U 041

U 042
U 044
U 0.9
U 044

U
U
U
U
U

U
II
U
U
U

8.6
11.8
11.4
8.4

104

842

773
TVS

(70.7

Cmv
11
12
(.4

11.1
94
134

(31

na
en
881

830

1(90
550
(00
4.TO

(00

27.4

283
242
27.1
(27

ftaortM
<50
800
510
1240

(30
(DO

284
27.7
25.3
27.1
25.1

tan
14000
15300
15100
11900

14,400

U 312
U 302
U 224
U 28

4(4

km
13800
I340Q
11800
13900
12800

U 34.3
U 274
U 24.1
U 28.9

JL 24.7

UM
10.1 J
17 J

136 J
102 J
14.4 J

514
524
40J

514
(U

U>*
It

72 U
8.5 U
7 U

8.5 U
28.1

48.7
45.1
392
4*5

«»

UNM1

12.1
161

17.3
1U

1M
18.1

UMOT

134
144
13.J
142
116
16.1

3J62J

»T» in rnpfcg

J • e«timal»«J value
U • Not f1*pct«d.



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.23-9

Concentrations of Parameters In Soil In Former Pond 7S - Tree-Line Area

Table 4JJ-9

F055B

3
S

Representative

Sample Depth
3
5

Representative

Sample Description
Brown silt

Sample Description
Brown silt
Brown sill

Aluminum
17800
15(00
13,900

Uttrium
15.9
16.3
16.1

Antimony
15.4 UJ
17.1 UJ
144

11100
13200
22,000

Arsenic
4.5
3.6
7.7

Manganese
374
438
482

Barium
178
143
188

Msrcury
0.06 UJ
0.06 UJ
0.16

1.2
0.82

1

5.1
2.9 U
2.15

Boron
26.6 U
18.9 U
124

Mcfcal
31.4

17
15.5

Cadmium
154
322

Orthophosphate
72.5
1440
3.7 .

Calcium
83400
40800
76400

Total Phosphorus
8240
8940
672

Cfirofnuin
139
21.1
274

Selenium
3 U
1.7 U

3.05

Cobalt
6.2
6.8
7.6

Silver
17.2
1.1
1.9

Copper
27.9
12.9
124

Thamurn
24.1 U
26.7 U
0.27

Ruorlda
4720
490
600

Vanadhim
153
29.6
454

Iron
12000
13800
14,400

Zinc
2940
801
S24

Lead
30.8
14.8
55T"

F056B
Sample Depth

7
Representative

Sample Depth
S
7

Representative

Sample Description
Tan brown sill
Tan silt to black

Sample Description
Tan brown sill
Tan silt to black

Aluminum
15600
16000
13.900

Lithium
14.1
9.2
16.1

Antimony
16 UJ

161 J
14.3

Magnesium
14400

U 3260
22,000

Arsenic
6.6

27.7
7.7

410
1240
482

Barium
157
tso
188

Mercury
1.1 J
2.3 J
0.16

Beryllium
1.1
1.9
1

Molybdenum
2.7 U
26.9
2.15

Boron
41.4
124
124

Mcfcat
31.6
38.1
IS1.*

Cadmium
33.7
5610
14

Orthophoaphala
4.4

11900tv

Cslctum
80700
93100
75400

Total Phosphorus
9530
51400
673

Chromium
114
242
274

Selenium
2.3 U
24.4
3.05

Cobalt
5.2
19.3
7.6

SBver
1.7
786
1.9

21.3
221
134

Thaflhim
24.9 U
87.7 U
0.27

Fluoride
2630
44800
600

Vanadrum
148
148
45.4

Iron
11700
3690
14̂ 00

ZJne
437

499000 J
524

Lead
9.4
1300

F05TB
Sample Depth

5
7

Representative

Sample Description
Tan line silt
Tan sand/silt with gray clay

Aluminum
13500
14900
13,900

Antimony
15.6
16.4
14.3

UJ
UJ

Arswrtc
3.6
s.e
7.7

Barium
141
141
188

Beryllium
0.74
0.91

1

fliJtM f̂cIXJVUH

21.5 U
20.3 U
124

Cadmium
27.1
235
1.9

Calcium
53700
03900
75300

Chromium
33.7
109
27.5

CobeH
5.7
6

7.8

Copper
1«
28.3
12.6

Ruortot
An
3330
600

Iran
12500
11900
U.400

Lsad
13.6
56.9
M.\

Sample pepth Sample Description Lithium Magnesium Mercury Molybdenum Mefcal
1.9 J 27 D isT~

Otthophosphate Total Phoaphorua Satenlum Saver ThaHkim Vanadhim One

Representative

Tan lino silt
Tan sanoVsift wrth gray clay

13.7
13.6

16700
14600 344 0.32

0.16
4.7 29.4 386

2230
12700

0
9.1 30 25:5

sr
117

"45"
38SO_

22,000 482 2.15 "TST" 3.7 -67T TST •SET

Notes:
Results are in mg/kg.
Depths are in leel.
J • Estimated value.
U • Nol detected.



Section 4 Nature rod Extent of Conttituenu of Pttentii) Concern

Table 4.2.3-10

Concentrations of Parameters in Soil in (he Long-Term Phosphorous Storage Area

F062B
Sample Depth Sample Description Aluminum

1 Tan brown sill
3 Tan brown silt

Representative

15200
14200
13.900

Antlmon,numony

17.1
14.3

UJ
UJ

Arteme
3

4.3
7.7

U"
U

Barium
137 ~
181
188 "

0.22
0.22
1

Ooran
U 24.7 J
U 18.4 UJ

118

C«knlum
1.1 U
1.1 U
1.9

Catdum
47600
49000
75400

Chromium
18.7 J
14.7 J
274

Cobalt
6.4
6

7.6

Copper
11 J

10.7 J
12.8

Fluoride
1500
1010
«00

Iron
14000
14500
14,400

Lead
6.8 U
6.9 U
29.1

Sample Depth Sample Description umhim
1
3

Tan brown silt
Tan brown sill

14.2
15.7

Maqneslum
U
U

11400
14300

Manganese
420
427

Uwcwv Molybdenum
0.14
02

U
U

2.9
2.9

U
U

McM 0
12.3 J
13.2 J

imouhuspnala
472
18.5

Total Pnoaphorua
8880
3070

ŝ mu.
2.9
3.5

1
U
u

S0v«
0.88 U
0.89 U

Thanum Vanadium
26.3
26.6

U
U

30.3
25.8

J
J

One
58.9
58.9

22,000 2.1 S

F063B
Sample Depth Sample Oescrlpben Aluminum Antimony Barium BjcylBum Cadmium Cofart

5 Brown silt
7 Brown sill

Representative

16900
13800
13.900

18.2

18.5

14.3

UJ
UJ

4.3
8.4
7.7

U 132
179
188

0.42
0.88
1

22
27

124

UJ
J

1.2
1-2
14

U
U

39700
41200
75400

47.2
128
274

J
J

7.4
7.7
74

15.1
23.3
124

J
J

600
540
too

16900
17000
14,400

7.3 U
124 U
te.i

Sample Depth Sample Description UtMuni Manganese Mercury Bnc
Brown silt
Brown silt

12600 •
12800

476
483

O.t7 U
0.17 U

3.3
3.1

18.8J
38.1 J

6.5
4.1

855
801

2.9
2.3

0.95 U
1.3

28.4
28.8

59.2
131

59
57.3

Representative

Results are in moAg.
Depths are in feel.
J • Estimated value.

U • No) delected. ~

EMrVJnciViinn.HI iortTrMM 10 il.
EMFUrepoi



Section 4 Nature and Extent of ComtirnCTU of Potential Coocqn

Table 4.2.3-11

Concentrations of Parameters In Soil in the Rallcar-Loading and -Unloading Area at Bannock Paving Company

Table 4JJ-11

F083B
3«mpHD«(rlh Sanpla D»«criptton

5 Drown Ian vlt
0 Brown lilt

15900
13700

165
16.3

UJ
U

4.7
33

177
174

0.96
Q.«B

20.7
14.9

UJ
U

1.1
1.3

42*00
51500

17J

17.8
6.5
6.1

500
500

6.9
11.8 UJ

1S.4

133

Sampla Dticnfrllon
Brown tan s4I
Brown tilt

13900
12700

437
345

0.22
0.57.

2.8
2.8

NA
3160

it
13

Ott
o«s

257
254

54.4
445

F0848
Sampla Dapth Sanyla OMcttpUon

5 T an brown tin wrth gravel
(slag)

7 Brown SHI
16600
15400

167

16.9
U
U

37

1.3 U
145
145

0.7

071
16.8
15.9

U
U

31
1.1

24700
31300

188
174

5.4
5

13.2
144

1680
1200

14500
13500

11.1 i
74 J

1*1
144

Sanylt Oalrtn Sampla D>act«j<lan Total Pho
T an brown oft with o

(•tag)
Brown tin

0.38
0.42

2.8
2.9

12.5
10.6

104
B6.4

1(00
1500

0.87
OJ8

722
710

28
2B.4

JJ7

28.7

Ra«tA« ara a

Oodh, art

J-Etbmaladnlua.

NA -

U •

EMTMitpnt



Section 4 Nature and Extent of Constituents of Potential Concern

Table 423-12
Concentrations of Parameters In Soil in the Secondary Condenser Area

Table 4.23-12

F052B

10

IJ.5

15

17.5

20

Yelknvish.biown sin
Yellowish-brown silt
Yelowsh b'own jilt . tract

gravel
Yeltowish. brown silt

1J300

11000

10400
9890

8610

17

165

18.7

16 a

17.2

UJ

UJ

UJ

UJ

UJ

Arsenic

2.3 J
38 J

2.8 J
3.8 J
3.7 J

Barium
122
123

113
111
97.1

1.3
17

1.3
1J
13

U
U

U
U
U

12.8
8.9

• 9.7
87
S.3

UJ
UJ

UJ
UJ
UJ

1.7
1.6

1.1
1.7
1.1

U

U

Ctfohim

37200

34700

28400

28100

2*100

21.2
16.4

15.4
18.3
13.6

CoMt

4.2
4

3.«
3.4
4.6

9
6

(0.8
8.9
27.4

Fluoride

1390
1140

510
600
500

Iran

12000

11900

12100
11000
11200

Uotf
73
7.6

73
9.4
6.9 U

UNum
12.8

118

117
10.6

10J

flepfesentalhre 13.900 75*00

10

1J.5

15

17.5

20

YeUowtah-brown sin

Yeltowtefc-brown sill
Yetowish-brown SHI - trace

gravel
Y.nowish-txown silt

YeDowisiybrown sU

10500

11400

6820

9180

10400

321
339

427

332

449

J

J

J

J
J

086

0.87

0.29

0.16
0.33

J
J

J
J
J

2.9
2.8

3.8
2.8
2.9

U
U

U
U
U

11.3
103 U

11.9
12.4
162

37
3.7

5.1
5.7
9.9

696
914

718
710
683

2960

2650

2600

2250
I960

1.6
1.7

t.6
1.7
1.8

U
U

U
U
U

088
0.86

0.87
0.66
0.69

U
U

U
U
U

765
625

834
688
669

263
25.7

26
2SJ
264

U
U

U
U
u

30.9
26.9

23.6
243
193

478
53

55.7
4SJJ
43J

JJ58JJ

F053B
Sample OepBi Sample Description Barium ddmhmi Cejdurn Oirembm

10

12.5

15

I7.S
20

Dark brown silt

Dark brown silt

Dark brown sin
Dark brown silt
Dark brown SIR

8560

17*00
11500

1J700
13900

15.9

15.9

166
163

17.2

UJ

UJ

UJ
UJ

UJ

3.2 J

1.9 J

32 J
4.3 J

3.7 J

113

in
146
133
114

17
17
1.3
\2
1.3

U
U
U
U
U

6.4
35.9

9.6
15.6

14.6

UJ
J
UJ
UJ
UJ

1
4.6
1.1
1.1
1.1

U

U
U
U

3S200

120000
29300

31600 U
23400

16.7

•1.9

18.1

21.9

18

4.3
».7
4.8
4.7
5.4

6.4
8.7
144
137
12J

520
6530

570
1390

510

10900

• 7170

12600

12500

14000

6.4
6.4 U
123
6.6 U
6* U

10J
1*7
11.7
12.1
«

13,100 76JJOO 7JJ 29.1 16.1

Sample Oepm Sample Description
10

125
15

175
20

Dark brown silt

Dafk brown silt
Dark blown silt

Dark brown sift

Dark brown silt

10100
7110

10000
9770

9330

430 J
268 J
498 J
448 J
398 J

0.95

075
0.25

0.18

0.35

J
J
J
J
J

2.7
2.7
2,8
2.8
2.9

U
U
U
U
U

14.3

9.9
13.4

12.5

11.1

4.8
3.7
5.1
5

12.3

60S
1760

771
70S
8Z3

IBflO

4190

2610

2680

3140

1.4
Z7
17
17
17

U
U
U
U
U

0.63 U

0.86

0.87 U
0.8S U
o.es u

650
1710

745
752
738

24J
24J
267
25.4

26.7

U
U
U
U
U

15.8

64.6

263
31

»J _

39J
79.1

52.1

487
53.6

JJWJ 077 ISA

s are In mgAg.

Oooths are tn <«e1.

J • Estimated value.

U Nolo>1«clM.

EMFRIlwpol

€



Section 4 Nature and Extent of Conujtnenti of Potential Concern

Table 403-13
Concentrations of Parameters In Soil In the Former Transformer Salvage Area

Table 4JJ-13

F035B• ww»*w

2 Slag(UI)

T RaddUh-yaftm ««
> 5 Raddttlvyago» tWI
12 Raddish.yatt»« tut

"W~W"'"

Sa.pl.0v1h Samoa, Oa t̂plta
1 Slag (U)

4.5 RaddKh-yaOoo lit
7 RacUin-yaUx tfl

9.5 Raddntvyaoow aV
12 Raddiih^aoorr tin

"""*"" """"*

F036B
SampHDapd Sanpat OaacrWam

1 tjghtbfcywnitt
35 Ugtu broxo I*
6 LlgtH bnown Bin

65 Ugtit brown a*
11 light brawi all

Rapmantalfea

35 Ugnl brown s*t
6 Ughlbfowntfl

65 UgM bratn an
U Uitt Drown sit

HUM:

Ractatt ara h mgAg
Dapftw aia In laal.
J • EMmatad vatia.
U • Not dttadao

4300
4500
1700
1600

1800
1 3,900

Hagnaaaim
3550
9970
12200
13100
15000
22,000

Muntaum
13200
12SOO
13100
13900
12000
13.100

13600
11000
12700
13500

17

17.2
156
169
163
14J

Uanganaaa
239
651
356
MB
399
4*1

Anttmony
165
15.6
161
162
166
14.3

401
347
410
365
4(2

UJ
UJ
UJ
UJ
Ul

J
J
J
J
J

UJ
UJ
UJ
UJ
Ul

J
J
J
J
J

5.7
56
3.8
4.1
43
7.7

UarciIT
006
006
0.06
006
0.06
0.16

Aiaanfc
37
4.1

5.5
4.3
37
7.7

005
005
005
006
0.06
0.16

UJ
UJ
UJ
UJ
UJ

u
u
u
u
u

UJ
UJ
UJ
UJ
UJ

u
u
u
u
u

130
139
118
IX
150
Id

•MfManum
45
3.3
2(

1 29
'2.7
2.11

Barium
126
137
131
150
123
IK

24
2.6
27
2.7
26
2.11

J
J
J

J
J

U
u
u

J
J
J
J
J

u
u
u
u
II

085
0.94
0(7
0.88
0.86

1

NfcM
10

454
12.6
13

133
154

B4tv8kan
0.71
069
04
0.75
0.63

1

134
19.5
14.7

12.1
154

BOKHt
501
231
202
117

285

OlIUlHimKX
1530
2280
750
295
452
3.7

Boron
16.1

12.7

17.1

27.1
11.7

124

950
46.5
147
544
48.5
1.7

U
U
U
II

•
J

J

U
u
u
u
II

135
817

1 U
- 1.1 U

1.1 U

Total Hgacnow
33400
48800
2900
1820
2310
(71

CaOadum
8.4
14
118
34
1.1 U

"

88SO
816
71(0

1150

8S1
(71

6(800
3X100
41(00
38300
TMOO

*"•«>•»
13800
(670

4S10
4710
5050

148«

Cattaa
29600
48400
54400
33700
46000
7(400

WO
4550
S710
5640
4MO

W8U

844

151
15.4

147

174

•aajnBM
T5
3
1.4

14
13

148

Omaha
1(4
1(4
474
17.1
15.1
174

14
1JI
24
1.4
1.4
140

(
3.6
&.«
53
74

»»»»
UJ OJ8 U
UJ 2(4
UJ 041 U
UJ 048 U
UJ 044 U

14

Cgbat
56
(4
54
(.1
54
74

UJ 046 U
UJ 041 U
UJ 21
UJ 044 U
UJ 0.8* U

14

2(3
9.9
11 «
11

114

_*°**»
(SO
1040

712
(85
653

(78.7

COOT
17

11.3
252
12.9
12.1
114

(59
826
(25
721
(21
(707

300
380
430
440
(00

"••"•
2(4
2(4
24.4
M4

29.3
0.17

nuontta
1SBO
480
2700
560
480
(80

25.7
24.3
25

&9
U7

U
U
U
U
u

u
u
u
u
u

11300
12100
11400
12300
14400

*•••*-'30.7

(04
234
JJ4

23.1
4K4

Iran
12700
13500
11300.
13400
IZ300
14JOO

32
171
68.1 '
177
14.4
4(4

(8.7 J
8.4 J

114 J
(.1 J
a.1

Urn
19300 J
4290 J
4(7 J

M.I .1
50.7 J

B4

i— .

134 i
(.4 J
687 J
147 J

124 J
28.1

1400 J
(U J
1740 J
118 J

46.4 J

(U

114
11.4

124
11

ML!

UNoai
13JJ

111
1M
144
11

16.1



Section 4 Nature md Eiltnl of CoostitoenO of Potential Concern

Table 4.13-14

Concentrations of Parameter* In Soil la the Bannock Paving Are*

Table 4O3-I4

F080B
S»mplt Dtpll? 5*

1 In Drown iM
Tin brown tin

UJ
UI

63
56

183
J8I_

1.1
I

ui
UJ

1.1
1.1

13.9.
14

MO
780 J4L.

S»mp4« Onto Sam* OncriKlcin _
421
418

019
0.35

2.9
3

1.1
Ot

086
oai _«LS_

F081B

14700
II100

16.2
16

067
0.67

19
11.1

43700
46900

23
17.5

6.3
31

n*
ta

670
630

13200
11300

9.5 J
64 U)

1X3
10-1

10100
1Z300

372
327

026
0.17

2.7
2.7

9.7
73

4520
2340

084
OJ3

51 i
413

F082B

5 Tm bftMfi Mrx*̂  sffl
9 Brown •• w»i und

R̂ mMnMIn

15100
14900
mm

164
165
144

UJ
UI

6
6

7.7

U
u

189
133
m

0.9
089
1

15.4

18»
1U

UI
UI

1.1
I.I
14

U
U

4XBO
42900
TMW

ia.o
(1.4

T7S

i.»
ie
T*

11.5

11.1

tu

580
4«0
•00

14300
II7W
1MB

U
10.1

n.1

IS
ijj
H.1

Stay* atfUti
5 T«n blown candy sin

_9 Bro»nm>»i»mnd
14400
13400

398
372

O.J7
0.16

116
155

T22
624

U 0» U
U 0.8B U -a-

80.4

48.7

s if* in mp*
Opttis w« n M.

EMF III upon



Section 4 Nature and Boon of Coonitueott of Poteotiil Concern

F028B
Sample DepBi

0
to
20

30
m

Representative

Sample Depth

0
10
20

30
TO

ItopreMTMI..

F029B
Sempto Depth

I
20
30
80
»

20

30
60

TO

Table 4.2.3- 15
Concentrations or Parameters in the Chemical Laboratory Drain Pit

Saiepai OaacrtpHon

Reddnh brown tin
Reddnrvbrown ii>

RaddiiMnwn s» wflri
medwm grain sand

S^D^rWon
Reddrjh-brown stf

Reddish-brown sA

HeddaMrownslI
RedrJnh-brown sM wDh
medium grain sand

Brown dayeys*

Sample Deecriptton
VeUowrstvorown grave** s4
Brown iil
Brown stl

Brown coarse grained send
Brown »«

Brown sit

Brown sit

Brown coarse graned und
Brown sit

Aluminum

17000
9830
8560

9480
14600
13.900

Uegneefum

5350
10500
8110

13700

14300
22,000

Aluminum

10100
9810 '
5950
3690
12400
13.900

0380
8450

11500
2180

13400
33.0CO

AnUmonr

7.8
8.4

6.2

8.9
10.8
14.3

Mangane*

192
360
342

350
347

482

AntJmonv
8.9
96
9.1
8

16.6
14J

Hanoamei
325
470
299
140

285
482

U
U
U

u

s
J

J
J

J
J

U
u
u
u
UJ

J
J
J
J

Araanle
5.4 UJ

8.1 UJ
54 UJ

5.5 UJ
4.1 UJ
7.7

0.05 U

0.1
01

0.11
014

0.19

Araenfc

5.2 UJ
8.2 UJ
5 UJ

13.3 J
4.7 U
7.7

0.15
0.21
019

014

0.09
0.16

Barton

152
125
829

118
12$
181

2.1 U
1.4 U
1.4 U

1.5 U
1.8 U

2.1»

Barium

129
110
9S.1

7M
120 J
188

1.5 U

1.9 U

1.5 U
1.4 U

3.1 U
2.15

BervtRjm

1.3
0.64

0.52

0.54
0.84

1

Hlckal

12.9

12.3
10.6

12.3
156

194

BerjrHum
0.63
0.74
041

0.33
14
1

Utefcel

14.9
15.3

91
112

121
19.9

Boron
446 J
7.8 UJ
5.4 UJ

8 UJ

8.6 UJ
124

Orthophoephate

1.1
4.4
4.8

2.4

0.7
J.7

Boron
7.1 UJ

5.3 UJ
34 UJ

1.< UJ
94 U
124

212
123

2.1
1.9

U 2.4
I.T

CvSrnlum

T5
055 U
0.63 U

058 U
0.89 U
14

Total Pboaphonie
3810
724
(62

825
542

. •**

CadtnJuni

73
0.83 U

04» U
042 U
1.2 U
14

Total PhoeptMmja

5480
1100

730
141

830

872

CakJuro

149000

34200
19000

41100
47TOO
78400

rnliiilini
5C50
2290
1830

187O

3230
1JS82J

CeWuni
38200
19800
38900
7080
41900

7SJBO

rminliim

3710
2220

1340
Ttt
2550

14SZJ

Ctnrnkim
95,7
12.9
12.9

124
18.4
ST4

SaMkm
1.4

0-28
0.27

029
044
»J»

Cftmkim
30.7
1U
86
64
184
174

OJ3
04
Oi6
044
MB

J
J
J

J
J

UJ
UJ

UJ
UJ

J
J
J
J

UJ
UJ
UJ
UJ
IU

CobaH

3.8
6J
4.7

5.1
64
74

«eW
2J

0.44 U

0.43 U

14
045 U
14

Cabal
4.7

64
4.1
4

5.7
74

OB U
0.47 U

0.42 U
047 U

1J

Copp.

IT

91
7.3

9.1
117

11.6

Sodom

448
409

439

564
•70.7

Copper

14.6

12.1
7.4

8.2
9.1

124

Bodtan

492
464

349
274

790
9TO.T

Fkiorlda

J 10300
J 430
J 350

J 390
J 490

800

TheBon

0.4
0.44
043

0.46
0.55
OJT

Fluorloa

J 1560
J 520
J 450
J 130

430

600

Ttiesaum

0.46
04

0.47

0.42
29

OJT

troll
5480
11700
11000

• 11200
15200
14.400

Van^ur.

U 20.9
U 204

U 214
U 286

44

km
10900

13504
8840
11000
13100
14.400

TaianHaa

U 35.2
U 20J
U 14.6
U 7.6
UJ 23.7

4M

Table 4JJ-15

teed
31 U
10.1

9

7

8.4

tt.1

Ska,
514
404

394

424

514
(U

Lead
96.4
11.4
64
44
(2 U
H.1

Bw
1380
974
34.6
22.1
44.1
«4

Unejra
14.7
11.7
8.8

10.2
1T.T
16.1

UBiom

114
11.1
74
5.7
13

16.1

Notee:
Resuts an in moAg

Oftprra ere in le
J • Efthneted »e
U • Ha dtfected

M.
lue.
1

^•W-B



Section 4 Nature and Extent of Constituent! of Pottnliil Concern

Table 4JJ-16

Concentrations of Parameters In Soil Beneath the Paved Area North of Furnace Building

Table 4.2J-K

F066B

11100
7570

154
161

UJ 0.53

UJ 22
UJ
U

180
147

0.59

0.51

19.9

9.2 U 1 U 44000 16.7 57

COKUT

7.7 S20 12800 10.7

3 Tan brawn cw/iand 9700
5700

514
309

0.75 J
1.1 J

26
2.7

U
U

11.1 34
7.3 1.8 860 NA U U 044 U NA 25.1 U 23.7

F067B

5 Tan brown im wNh gray* (dag)

Rconaanuun

15400
12400
13.900

162
163
14J

U 5.1 I
53
77

155
123
It*

0.95
043
1

32.4

16
124

J
UJ

6.5
1.1
14

(5400
U 33400

71480

4*9
17.1

174
59
74

9.1
114

530
(00

12200
14,400

7.1
14.1

• — j —

11.4

lit

n et w*th grivil (dig)
n tfl wBh Qraftut tai«g)

9030
11400

2W
366

1.1
0.16

2 7
2.8

116
11.1

7
3t

_ToWfSSS!2S2_
1440

F068B

3 Rad brown sin
5 Tan brown ttl

16100
15600

17.6
17 J

UJ
UP

27
U

146
175

095
0.91

132
11.7

54400
4JOOO

5J
e.T

122
\\a

11700

14»30

14

I7J

Santpte Daplh S4ntp*a Datcripll J*BHt_ HotrManuro ToMRMopliorii. _a«_
3 Bad brown trtl
5 Tan brown gu

11300
13100

039
0.37

3
2.9

13-2
_!«_

649
643

041
0.9

NA
NA

27.4
27

28.8
295

43.5

SI 7
Rapraaantaltva

F069B

smitoDncnptkxi
3 Brown I

_5 Tanbnjwnfinfj rtt
14300
14400

16
168

UJ
UJ

3.1
35

152
120

0.72
087

19.3
13.9

49100
39400 _5±-

(.8
Ml

510
510

96
8-2

S«mpHO«iith S«mpl» IMtDiHiiuni

5 Tin brown fine ftl
mnuilvt

11400
12800

023
019

2.7
2.8

11.5
14.7

737

711

11
Mt

0.83
0.67

43.7

48.8

J • Esftmitwj va ĵe.
NA . Ha «nalynK)

f



Section 4 Ham mi Eatert of Constituent! of Pottnliil Conam

Table 4.2.3-17

Concentrations of Parameters In Soil In the Area West of the Mobile Shop

Table 4A3-17

F060B

1 Oarh brown till with gravel

' arote?™"1*1'* """* ** "*

"•••——
s^pr.0^ 8Mpf.Dm.fell.,

1 Oarh brown *A with gravel
2 Dark Dtowrvttec* lanoy Hit «rm

gravel

Ahenkiurri
15900

19900
13.900

Megnealuni
4870

6230

16.1

162
14.J

451

384

Ar^—ife
UJ 3 U

UJ 26 U
7.7

> Mercury
0.8

o.ra u

1S1

187
in

Molybdenum
647

8.9

Benflttm
1.3

1.5
1

NrcU
34.5

47.9

HTM, rwreiihiin
49 J 21.4

53.9 J 82.1 *•
12J, U

Orthopno *̂-. TMPnMokoi.
20.7 7130

41.6 "770

Ofcfcm
151000

167000
Tijno

PelMato*
NVA

WA

ClMMirJuHi CabeM
180 2.6

281 3.8
27* 7.8

Mentom SM~
2.$ U 4.9

3.4 U Zefl

r^jffff

204

39.8

119

Sodkan
NfA

NVr\

fta«W> kvn
10C90 7580

12210 8630
(DO 14.400

IKattan V«Mdtan
25 U 170

J53 U 242

Lead
74.4

122

"•'

IX
410

4«B

UMm
15 .

154
14,1

F061B

Dirk bnmn untfy rt with gr«v«l
_2 Qn»tl»ct »lty Mf«l »i»i anvil

318
233

1.4
0.64

158000 2«
4»

33
51.4

TOO
11100

njm I7J 14.400

Dark Drom Mndy tfl wltrt grwfll
Gray/bUdt «tity smd »iffi gratf«l

6350
7720

395
330

0.25

0.51

4.5
6

151
874

17100
34300

W*
MfA

7*70
20400

R«HAf arc In

D«pth« «r* in (Ml.

J • Estirn*tiKj value.

NA.

U - N

EMFRIf̂ on



Sec lion 4 Nature and EJHCTI of ConsUtuenB of Potential Concern

Table 4.2.3-18

Concentrations of Parameters In Soil in the Phos Dock Area

P064B

25

4.5

Brown sandy sill wilh
trace gravel (slag)
Brown silt whh trace
gravel

Aluminum

14000

12900

17.4

17.8

UJ

UJ

Arsenic

4.S J

2.1 J

137

127

Beryllium

0.4E

0.41

U

U

35.8

18.4

UJ

UJ

Cadmium

1.1

1.8

Calcium

U 51900

53400

Chromium

29.6

31.5

Cobalt

3.1

3.7

Coppar

9.6

11.3

RuorM*

2520

3860

Iron

12200

13000

Uad

9.3

15.4

UtMum

12.6

12.2

Representative 13,900 14.3 T.7 188 12.8 1.9 75,800 ZTS T.6 14,400

Sample Depth Sample Description Magne«lum Manganese Mercury Molybdenum Nickel Oithoptioaphata Total Phosphorus Potassium Srtanhim Sllvaf Sodium Thallium Vsnaolum Zinc
2.5 Brown sandy silt wilh

trace gravel (slag) 7290 375 J 0.72 J 2.9 U 11.6 95.9
Brown silt with trace '

4.5 gravel 7130 373 J 1.4 J 3 U 12.1 254

17100

15600

4350

4750

1.6

1.6

0.9 U 1660

0.93 U 1400

27.1 U

27.8 U

150

157
Representative 22,000 482 0.16 2.15 15.5 3.7 672 3.G62J 345 1.9 970.7 0.27 52.8

Notes:
Results are in mgfkg.
Depths are in leet.
J - Estimated value.
U • Not delected.

EMFMnpn
I9W

f



Section 4 Nature and Extent of Consliluenu of PoCCTtial Coocqn

Table 4.2J-19

Concentrations of Parameters in Soil In the Shale Ore Handling Area

Table 4.2J-19

F090B
iamplaOwpln Cm*

Dark brown iln with 11
Park brown Iffl

161
16.1

UJ
UJ

89
91

113
123

2.9
3.1

542
60.1

M.6
10B 212000

084 U
1.1

106
119

leooo
17300

9340
10100

12J J

0 J

SampaiDaplh SanyH Oaacflpllon H»rcmy
Dark brown til) with iraca gravel 2790

27BO
054
036

239
17.4

151
143

6.2
239

S37CO
71500

6
68

25.1
25.1 1070

1140

1010

F091B

T vVwJ brawn tfft <N«h yrtH* 7290
13900

93.2
137

5*
14.4

m.i
36J

12300
13700

10 J
144 J

I
13J

T«VHKJ bRMm till wtth gravel 4540
10300

216
346

006
009

2.9
2.7

24.5
14.4

J
UJ

0.79
OJ4

007
934

23.7
253

F092B
»-»pi«o«i*n

n*d brown lo HgM un •% land 9930
14100

16
17.5

UJ
UJ

*"»•*
15.2
4.1

121
151

•T"-"
661
124

83.3
1.1

112009
44700

669
»«

1.6
6.4

18800

T»

»«»p»ti>«pin

7MOO

"̂ M** »««̂ ' a»»_
1220
55

Red brown to kghl Ian ctty a
12600 419

036
O.OB

22J
2.8

156
13.8

6.3
1.5

0700
(04

J 57 2320

"J "»' " "«

24.1

«*

J-EOImaMdvatjt
NA.Holinal.iad
U-Noldalacwd
NC • MM c

EHFU..M
itn



Section 4 Nature and EHICTI of Consiiiuenu of Potointl Concero

Table 4JL3-19(coaUDucd)

Conceolratloas of Parameters In SoO In the Shale Ore Handling Are*

Table 4A3-19

F093B
SMtptoDcpm Samplr Dwcrjpjlon

3 Brown/njd brown tilt (chato) 17200 163
159

UJ

UJ

ATMKlc
53
28

Btrlum
147

188

am***.
0.88
0.7S

Boron
15.4

202
U
U

CMUm
i.4
1

Crick*.
42700

U S2000

Ow— *
2»4
244

Cob*

69
7.1

COOT
11.6

115

RuorK.
2070
510

koi
14000
14800

LM
6.7
7.7

UN.
15*
1*8

Mmplt OwpP*
BrowiVnKI brown wR (shot*)
R*d brown rt

10200
14300

2.5
089

24
2.7

7.4
_L5_

5180

««

085
0.82

HA
NA

254
247

451
»'

78.7

»"

F094B
s~r»ov* tompl* rjMcrtouoi Try *-•*».

0*4 brown to Un itR/sond
Ovfcbnwnnlt

16
16.7

27
0.55

145
127

0.79
0.78

14.1

18.8

91200
37200

172
16J

54
6.7

10.6
11.1

480
«20_

19200
14900

8.4 U
84

18
18

ToMPtimchorm
Dvt brown to ton tfVund
Dai* brawn rtl

11100
11500

396
391

006
VI

*.7
it

317

21.4
1570

838

NA
MA

00 U
047 U

NA
NA

24.9
28

F132B .
S4mpl>D»P<>

0
25
i

7.5
10

i rtwium n««fiunn
6r*yitf){]nwn |y»tiy en
Orwhhtoown gnwiy rid
GrvyitMirown gravfty titt
PUD yMowl(>>4n>wn lit
PM reMwKti-btown Ml

Akimlnuii
10900
10100
11SOO
10800
11500
13400

AiKknom
6

4.8
4.7
4.8
4.7
144

J
UJ
UJ
UJ
UJ

Armilc
11.1
2S.7
3.5
9.4
4

7.7

B«rt—
99.6
90.5
121
121
113
1*8

J
J
J
J
J

Borfjuii
2
2

083
0.62
061

1

Bonn
84

51.4
10.1
65
94
114

U
U
U

CMMtai
124
104
1.2

042
OJ
14

Cridun
NA
NA
NA

U NA
U NA

71400

ClnuMUBl
670
709
17.5
144
15.4

174

Cob*
OJ3
0.32
5.3
5.3
5.4
74

COM*
102
111

84
8.4

84
124

mart*
19700
17900
MO
470
490
800

XXI
7B90
8140
1200D
12900
12800
14400

l«Ml

16.4 J
14.7
7J
7.4
74
J9.I

UHU.
71 J

U
10.7

1O4
104
M.1 '

2.5
5

73
10

OnnfeMirown gnv*r ai
P«w y*OownM]rown wit

*H*

NA
NA
NA
NA

22403

ISO
109
357
359
375
4*1

U
U
U

045
008
0.09
0.07 J
0.1»

1.4
1.4
1.4
1.15

U
U
U

14*
180
12.3
11.7

12.3
154

81.8
43.4

3.11
1.95
1.6
J.7

88000
•4300
889
611
723
«n

2970
9520
9180

2870
2470

VMU

7.9
8.1
1.4

OJB
049
UK

U
0

-0

8
•.7

0.41 U
0.42 U
0.42 U

14

300
20
20
190
140
•c

1.2
1.8
0.1 U
O21
0.18

OJT

1000

1010

t>.«

114

12BO
1910

su
44

(24

U-NoKMKtoO
NC-Nrtc

EMFRlKpon



Section 4 Nature and Extent of Constituents of Potential Concern

F101B
Sirnpto Depth Sample DMcriptton

5 Brown si)) with stag grave*

5 Brown sil with flag gravel

RapmwttaDvw

F101R
Sampte Daptf) Sarr.pt. DtMcriptton

05 Dartr brown wITy sand with
(race pr»v»>l

1.5 Gray MTU* si), wtth trac* gravel

"•P**-*"*-*"

Sanvto Dip* Itemplt OMCi*tton
0.5 Dart brown Bitty sand with

frac* grav«l

l.S Gray sandy tit with irac* gravol
napraaanlatlv*

F102B
SamplaDapIti SanvlaOmcrtpMon

3 Tan brown ca)
$ Tan brown tit

napfaaanutl>«

Sampla DapOi Samp* D««erlptton
3 Tan brown cja
5 Tan brown *t

Bapntaantaflv*

Notaa:
Rnutj are in ma/Vg
Dap"!* ara ii lam

J EuimttM vaiua.
U No) iMaclad
NC Hoi catculalad

Table 4.23-20

Concentrations of Parameters hi Soil Beneath the Roads

HSOO

11.900

14.9

16.1

Aluminum

19300

20700
13.900

Lithium

22.6 U

21.9 U
16.1

Aluminum

M700
13.900

Uttikim
IB 3
15.2

16.1

Antimony
17 UJ

19.8 UJ
14.3

13700
13000
22,000

Antimony

17 UJ

16.4 UJ
14.1

Magnaahim 1

MOO

6770
22.000

Amman*
169 UJ
176 UJ
14.3

Magnaakim *
10300
13400

Araanfc
SI
is
7.7

367
426
4U

Araanfc

3.2 U

33 U
7.7

lanovnoa*

29B

710
482

Araanto
6.1 U
9.4 U
7.7

pno-Mt
404
429
4C

Barium
137
104
1(1

0.9 J
1.3 J

O.H

Barium

i 166

1(1
1W

Harony
-

0.9

005 U
0.16

Barium
14*
153
1M

Hamny
032 U
0.3$ U
0,1(1

BnOum
0.79

0.79

1

2.9 U
2.7 U

1.15

Borylfun

1.2

1.4
1

MoNMwun

4.3 U

3.8 U
2.19

Ban/Hum
1

0.96

1

Uo*bdar»n
2» u
3 U

2.11

Bonn
322
13.4

124

U.S
13.4

184

Boron

424

6>4
124

NtcW

224

174
164

Boron
203
13

124

Nfckal
16

144
154

Cadmium
U 1.1
U 1

1.1

3.9
1.7

OdmtaB

J 940

J 204
14

Orthoptovhi

i (8.4

J 62.1

1.7

Cadmium
UJ 2.2
UJ 1.1

14

Orthopnoaphl
1.3
09
1.7

Ctfokim
U 43200
U 34200

76400

679
(72

Cridmn

76(00

117000
76400

M Total Pkofctona

11800

6890
(71

Cakkm
94300

U 92400
71400

* Total Pfcoaphona,
409
719
(72

Chromkim
214
20.4

274

14
MS

ChRMlUM

108

141

*T4

galartimi

(.4 •

4.4
141

nai««-™
3(4
19.7

trt

•— *„
14
04
146

cobot
6

(.7
74

U 0.82 U
14

COO*

J 59

J 4.4
74

•Iwr

35.2

22.4

14
1

Cob*
6

61
74

St««r
U 0.88 U
u on u

14

C-W
102
112
124

24.9 U
Oi7

Coppar

a t

19.7 J
124

TMNw

2B4 U

254 U
OJ7

CORPK
12.8

10.8

124

TtaMun
28J U
ZIS U
OJ7

Table 4A3-20

nuorkla Iran L«od
600 13400 7i
490 14100 8.8
800 14.400 28,1

31 934
44.4 (24

nuoriOa Iron U>d

12380 12000 609

12810 (860 41 U
600 14V400 a.1

VaMOVm UK

109 J (020

134 J 91(0

46.4 (14

nuorida km Ln4
(70 13700 84
620 14700 7.1 U
(00 14̂ 00 B.I

VaMlimi DW
463 7*4
27.7 514
45.4 524

EMFMiaaanl/l



Section 4 Nature and Entenl of ComtituenB of Potentiil Concern

Table 4.23-20 (continued)

Concentrations ot Parameters In Soil Beneath the Roads

Table 4.2J-20

F103B

3 Tan brown t*

RapnrMnfatlva

3 Tan brown s*

RaprMaMathw

14300
11200
11.900

LIMum
151
11 4
16.1

17.$ UJ
16.7 UJ
14.1

14000
12400
22.000

Araaric
41 U
4.8 U
7.7

417
388
482

Barium
153
194
189

Marcuiy 1
1.1

0.16 U
0.16

BarvUum

0.65

0.75

'

3 U
24 U

2.15

Boron
12.9 UJ
9.4 UJ
124

NIcW Or
12.1

103
154

1.1
1.1
14

7.1
1.7

Cafckim
U 50100
U 37900

71400

Ha Total Ptoaphonia
865
775
(71

Chromium
16.9

144

Mantom
1.4
1.4
JJ»

i Cobal
6

5.2

SftVor
U 0.91 U
U 0.87 U

14

Crow
11.7

9.9
124

ThaMum
J7J U
26 U

027

Fborkk
600
520
600

VaMdUn
26.5

24.7

45.4

Iron Laari
14300 »3
12UO 9.7
14,400 11.1

».9

<14

F104R
Garnpto Dnerlplton

0.5 Gray >lag
1.5 Grav clag

25400
18600

15
154

UJ
UJ

215
153

2.6
33

76.7
74J

124
5.5

253000
1(2000

5
16.8

84J
M8

J 17260
J 14840 38100

Repr»fvnlallv«

05 Gnryitog
If Gmrtlag

163
12.7

3750
3850

333
483

0.06

0.05

174
75.6

139
641

5.1
J_

M90
4100

<
17.8

Z3.3

23.9̂
B«pr«Mnt»llv« 12.000

F105B

DaiV grfry«h brown lA |liB)
Part grayHh brown «!K (tin)

10000
19400

16.7

15.3

UJ
UJ

54.2

13.7

113
1B2

1.9
1.7

44.6
57.2 192000

14
3

U
37.9

19700
14100 7410

7.7
144

TMOO

Swnpn HoUfbdmuni NIcW OrthophMOrm. ToMPtMXptioru.
Dark grayish brown lil (1.1)
Dart grayish brown «1» (lil)

2880
5560

212
479

008
0.06

13.8

4.6
134
50-3

312
54

103000
35600

4840
6430

9.1
53

6.4
11.7

26.1

23.9

724 1400 J
1290 J

RapnrMntatlw HUXJ •7B.7

Ratulls ant in fng/kg.
0«plti« arc jn laa(.
J-EnimnadvaKia
U. Not dMKlwf
HC Ha orientated

EMFIIIrq»n lit



Section 4 Nature and Eitenl of Constituents of Potential Concern

Table 4.23-20 (continued)

Concentrations of Parameters in Soil Beneath the Roads

Table 4.2J-20

F106B

1 Tan brown tift
3 Tan tin

RepraMntatiw

Samp* Dapth Sampla Oncrlpllafi
1 Tan brown tin
3 Tans*

Rtprmnurlh*

Aluminum
15300
10JOO
13.900

Lithium
IB'
II

16.1

16.5 UJ
195 J
14.J

14200
15100
22.000

Anwilc
49 U
4.4 U

7.7

350
355
4(2

Barium
156
104

16»

028
0.19
0.16

006
0.7
1

MDbMtnum

U 28 U
U 2.6 U

2.19

Bonn
21.4 UJ
142 UJ

124

NfcM Of
166
12.6
155

Cadmium
S.4
1.1
1.9

2.6
1.5
1.7

CMekim
84100

U 44900
7MOO

alt ToMPhotphorua
772
6S7
672

Chromium
362
137
775

StMum
2.2 U
1.1 U
JJ»

Cob**
5.4

4.9
74

Slw
0.66 U
0.96 U
1.9

COPp»

IIJ
10

124

Tlnilun
25.6
25.7
0.27

Fluortda
2060
440
on

i Vndum
U 483
U 23.6

45.4

Iran
12600
11900
14vWO

Zkic
93.6
44.4

(U

Laad
13.3

«.6

29.1

F107R
S>mpl> Itaptti Snnpto DncrlpUon

0 5 Slag gnrvnl
1 .5 SlaoygmviVbrown till

Simpto Daplh Swnpto Dmertpllon
0 5 Slag gravel
1 5 9'9'9'aveVbrown 9i«

Aluminum
26600
21900
13.900

LWllum
18 U

166 U

Antimony

151 UJ

15.1 UJ
14.3

ItognMhim
4230
6910

AnxHe
2.9 U ,
3.7 U
7.7

288

455

Barium
232
1M
166

Ihnuir 1
006
005 U

BovflMn
25
1.3
1

4.7 U
. 7.1 U

Baton
94.1
40.1
12.6

NbW
<5J
52.1

J
J

J
J

Cadmhim
7.2
13*
1.*

3.4
6J

CMckori
260000
109000
7IJ900

bt Total Pt*o*pho*w*
2430
eaio

Chramkin
426
239
17.5

fl.tonlum
2.7
23

I
J
J

U

Cobrt
3.1
5.9
7*

Slvw

5
4.9

cm*
31.9
28.6
124

TMkx
235
23J

J

J

I
U
U

nuoritft
167SO
7230
900

Vamdum
370 J
279 J

km
36 JD

12700
14,400

ZkK
127

503

LMd

6.1 U
43.3
JS.1

F108B
B«rrUlurn Cadmium

05
25

Tun Kin with grav«l
Dailt Ian «iH

17400
15000

16.9
15.5

UJ
UJ

4.5
4.3

162
147

1.5

1.2
2S.1
2SJ

e.e
124

91800
85300

108
7?

55
4.7

195
12J

12200
11200

13.7 J

Sampb DjpfJi Sample O««crtp4lon Manmy To^ail PhoHllllinja
0.5 Tan til wNh gravvl
2.5 Part Ian ti»

Rvprmantatlv*

I17CX)
13100

369
295

01
01

3.5
2.6

22J
173

1.7
1.6

3230
4220

4630
3810

1.6
3.

UJ
UJ

0.92
0.61

25.7
24.2

112
837

135
91.3

3562J

Rttukt an} in mg/hg.
Oaplht an> in lad
J • Etttnatfld valuff
U • No) danctad
NC -

EMFMnpon Iff
Scpttmtar 1995



Section 4 N«lure ind Eiteni of ConstJluenn of PoteotUI COOCOT

Table 4.23-20 (continued)

Concentrations of Parameters In Soil Beneath the Roads

F109B
Sampla Depth Sampla Description

0 5 Road surface -

2.5 Tan sil

SarrpkrlMpn Sample Drcriptlon
0.5 Road .wirtace -

tTvpsurrVslag/gravaf
2.5 Tan si!

F110B
Samplt Dap* Sampla l̂ acriptton

0.5 Dart browivblacfc f " with gravfjl
2.S BiwrVWack xttl with tract)

grgvel
Raprvaantatlv*

SamplarMpO. Sample DMcripUon
OS

On* bKOTvfclack lill **h gray*
2.5 Browrvbtack sift wth trace

jrawel
R«praaantatlva

F111R
Sampla DapOi Sampla Daacrlpllon

0 5 Gray sM with sbg (gravel)
2 G.«Y >* «1h slag (graver]

Sampla Depth Sampla Deacr$Uon
0.5 Gray vi win slag (gravel)
2 Gray sill »i1h slag (gravel)

Repreeentatlye

Holes:
Resuts ar« n mg/kq.
Depths am »i leaf.
J • Eslrnaled value
U • Not dnacled
NC . Not calculated

Akgrnlnum

18000

20700
13.WO

Maon-lum

8240
8380

22.000

Aluminum

20600

16300
11.900

Magnaakim

10600

11300
22,000

Aluminum
22700
J6SOO

13.900

Ltthhim
37.6
39.3
18.1

166 UJ 3.5 152 1.1 153
16.2 UJ 46 168 13 64.9
14.J 7.7 It* 1 124

444 009 U 2.6 U 16.5 2.9
432 0.31 U 2.7 U 19.8 4.6
482 0.16 2.1$ 154 1.7

Antimony Ataenk: Barium Bon/Hum Boron

165 UJ 6 J 201 1.5 U 65.7

184 UJ 3.1 J 155 0.48 U 185
14.1 7.7 188 1 124

Uanganraa Mercury eMyMenum WcM Orthophoaptu

490 J 1.1 J 5.7 U 28.5 9.6

396 J 041 J 3.1 U 15.8 8.1
482 0.16 2.15 154 1.7

Antimony Areenk Barium Ben/Oiim Boron
149 UJ 2.7 U 203 2 96J
16.5 U 4.6 230 ' 2.1 113
14.1 7.7 166 1 114

HagrMlum Mam Mercury Uolybdenurn NIcM
"10 1»5 005 U 3.6 U 23.9
10200 242 0.06 U 5 U 27.6
22.000 4(2 0.16 2.15 1U

-

Cadmium Catemnn

J 3 27(00
J 24.4 36100

1.9 75400

ne Total Phoaohorm Pobjaakmi

1270 ' - 4430
4850 8400
(7i uvn.1

Cadinsum Cektom

J 32.8 132000

UJ 3.3 42900
14 71400

Ma Tutal PfioaBjIiorua Ponwaluni

33.70 (020

2090 4060
(72 14O.1

Cadmium Catcsum
J 55.4 260000
J 84 297000

1.9 71400

Oillumlmuju Total Phoophor.
J 04 5080

OJ> U 3070
1.7 (71

TiMe4JJ-10

Chronka. Cnbal Coppar FkiorUa ban La* UMon

27.1 7.1 144 1240 16800 12.1 ) 194
(2.1 (4 155 6S20 18000 18 J 17.8
274 74 124 (00 14.400 21.1 1(.1

OeMum Strer rtodkim Thafkim VanXui. One

2.1 UJ 088 U (64 29.9 U 374 (1.1
154 J 0.84 U 1290 25.3 U 744 2(4
1JJ6 14 (70.7 0-27 45.4 114

Chroruluni Cataril Coppar Fluoride tor, Lead UMun

182 5.5 4(8 4420 (390 66 U 30

2(4 . (.1 13.1 1400 14400 10.1 18.1
174 74 114 (00 14̂ 00 19.1 111

' liaxluiii Mm Sodhan Thaflum Vkncdraii One
.

1.2 33 1910 25.7 U 1(3 400

1.7 0.96 U 922 26.7 U 36.7 (7.4
UK 14 970.7 0.27 49.4 (24

CmtaJum CobM Cooper *borlde Iron lead
202 J 2-3 22.9 J 11020 3230 ( U
39 3 294 1(900 31(0 74 U
174 74 114 (00 14,400 HI

* StknJuB (her TnaMum Vandtan One
S3 T.T ZU U 266 J 704
(4 J 114 2».9 U 317 B0B
JJJ5 14 OM7 4*.4 114

- ni'i«^M<«m.Hiiiir%n<u2i.niii EMFW report 4A>
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Section 4 Nature »nd Entail of Constituents of Potential Concern

F112R
Sam* OapBi SatnsHa DaacripUon

Table 4.2J-20 (continued)

Concentrations of Parameters In Soil Beneath the Roads

Table 4JJ-20

nucrtta

0.5
3

Gray i* wilh slag
Gray i* with \TBCB rt

23400
19800

3.4
39

221
187

1.7
1.7

8?
71.1

168
ITB

2.2
23

1S.8

14.8

12100
17500

2320
MBO

e.t
tat

TMOO

SatnplaDaptti StwpH DMCrtpllon Matron/
05
2

Gray sM with slag
Grey sMI wrth Irace slag

15.5

145
4460
5330

246
167

0.05
O.O5

2.5
s.a

UJ
U

1.2
K2

2
11,4

8210

13800
4.7
3.3

UJ
UJ

46
20.4

23.5

23.4

175
1B2

272
3730

F113R

05

2

Darktxo
nacagra
Tanbrrjv

wrVgray sand's)! •
»«l
m sandy sin

19700 15.8 U
10900 16.3 UJ

5 4
26

170
U 112

1.8 84.1 • J
0.21 U 275 J

J59
2.8

198000
44500

243
39.7 J

2.1
5.4

25 13100
9.6 J 2820

3740
13809

64
U

U

u

S»npl» OxcrtpUon
0.5

2

Dark brown/gray sanoVsil -
Mac* gnvnl 14 U 5010

9.9 U 7340
186
334

022
0.06

U
U

44

2.7
U
U

25.3

11.4 J
3

6.8
14800 J 5J ' UJ 43 *4.» U 253 «7»
3250 14 U 08S U 254 U S0.2 J Sit

F114R
Sarrrpla OapBl Samph DaacttpUon

OS

2

Dark browr^oray srVsand •
trar« grawl
Brown sandy si

Alumlnuili'

16BOO
10100

Antimony

15.9

16.3

U
U

Araafilc

10.8

13

Barium

1S9
101

BatyDhim

1.7
OJ7

Bonn CacMum

91.5 J 84
20.5 J 87.1

CafckMl

199COO
34700

Cnremkim

2B8
•9.6

ĉ *.

2.2
5.1

<*"•«

38.4

19J

Floertda

14000
8020

Iran

4MO
11SOO

Laad

8.7
15.3

75JBO

Magn«ilum MteM
OS OafVbfowiVgiavsiVsand .

paca gravel
2 Brown sandt s«

12.3

8.2
3830
5620

225
260_

008
OSS

66
2.7

U
UJ

45.7
205

ta
10JS

24.8

RapnaanMIn

Ctaplhs •" « laal.
J EsttnatadvaliM

NC-NolcalculalarJ

EMFMtepai in



Section 4 Nature and En toil of Conniiuaits of Potential Coocon

Table 4.Z3-20 (continued)

Concentrations of Parameters In Soil Beneath the Roads

Table 4JJ-10

F115R
Sampit D«acrimlon Cadmium

0 5 dark beowii sandy tin
2 Tan brown si*

12300
13000

156
16.5

U
UJ

25.6

4.6
107
127

64.8
*>*

j
UJ

IM
2.7

IS
64

74
106

1410

14200
14̂ 00

05 Dark brown sandy sit
2 Tan brown sift

RepreMnWM

F119R
Sample Depth Sample Description

05 Red brown line I* (shale ore)
2 Dark red brown tin (shale ore)

8.5 U
126 U
16.1

Aluminum
11300
11100

3190

22.000

Antimony
15.6 UJ
162 U

164
361
482

Anenfc
10.5

35

0-53

068
0.16

Rutuni
109
110

21
2.8 U
Ml

BervDum
2.7
2.7

118
11.1 J

'"

Baton
62.7 J
88-4 J

222
6

XT

CarMum
98.9
(42

34600
1860

872

Calcium
229000
21*000

2.3 U
JJJS

Chm-to
726 J
T44

0.86 U
U

CoMI
1.4

Z2

25.7 U
OJ7

Coppar
101 J
108

38.2 J
45.4

Fluoride
15680
20000

71.8

«2J

•on L«d
too ej u
8720 9.4

0.5
2

Rod b>crwt, lm tig (ihale on)
Dart red drown lie (ihaH ore!

10.7

10

»Ugn««IUB
2180

2230
121
146

0.52
046

IB.*

25.8

62500
35300

6.7
»6

24.7
K3

*17
1000

1040

1190

F121R
Sample D««ed|Hlon

Gray sril/Uag
Gray sill Islaa) ««h gravel

154
15.4

5.4
4.8

212
152

2.3
1.5

J
J

tat
29

24700O
158000

2.5
3.2

SfitfH D«p8i SanyW D««CTlp<loci
05
2

Gray si«/s)ng
Gray lit Islaql xilh gravet

16
118

3870
2950

166
142

005
0.13

S.2
24.9

294
25.8

4
2.4

5140

8400
6.4
4.1

J
UJ

5.5
3.1

24.1

24

t are in mg/kg
Depths are in led.
J • Estinwed value
U Ha delected
WC •



Section 4 Nature «nd Extent of Constituents of Poteotiil Concern

F122R

Table 4 JJ-20 (continued)

Concentrations or Parameters In Soil Beneath the Roads

Table 4JL3-20

0 CKW" I* brown I«
2 Clean (ifl . brown ti

15500
13900

164
159

Ul
UJ

5.7
4.3

139
140

082
0.68

UJ

-SiL
6

_L2_
48300
11000

4.9
56

1250

820
13100
1480Q

7SJOO

immdm ate ToM nmeUjnu.
0 CMn lit - brown id
2 CmnM- brown it

16
140

8360
6950

393
537

0.22
0.29

2.8
27

14.6
143

5.1
lOi

4320
676

1.4
1.4

0.85 U
0.83 U

256
24 »

54.3
34.7 11.6

F123B

2 Brown xancry tiff with tracs

4
gnw«l
Grown sih7

13400
11400

168
16.5

U
U

3.6
4

112
95.5

07
0.69

19
25.4

U
U

1.1
1.1

U
U

38200
31100

18.1

15.5

5.6
54

to
S.8

5(0
909

12000
12000

7.4
M

J
J

15.1
11.» U

TMOD

S»mpt»Dlpei S»mpl» DwilKlon
2 Brown undy vh with trace

grav«l
4 BrowniM

10400

12300
353

364

0.6 i

on j
2.8
2.8

U
U

ts
12.7

143
4.7

696
(71

3990
3100

2.9
7

U 0.87 U
0.88 U

792
873

J6.2

25.7

U
U

28.1

29
48.4

42.3

F124B
S»mp4» Pep"' S«mpl» OMCttpUon BoyBurn

19400
15900

17.7

235
UJ
J

3.2
9.9_

174
121

1.3
1.1

50.4

39.4

51.9

1300

131
43.«

7060

"<*>
14,400

S.mpl« 0«plti S.mpU DCTCrlpUon Ntetol

Tan brown «iVMnd»looe
6910

7210

476
43G

0.08

0.17

5.7
7

19.2
6.4

27J 124
84.9

tiao
25100

asm oxi

Rnsufls art in mg/kg.

Oflcrrn «r« * foot.

J • EiliratK) »«lu«
U-NoKMnctad.
NC.Nnlc.lculji1«d

EMFRIrapon 7



Section 4 Nature and Eitem of Constituents of Potential Concero

F125B
Sam* Daptti Sampla PaacrtpHc Antimony

Table 4.2J-20 (continued)

Concentrations of Parameten in Soil Beneath the Roads

Table 4.Z3-20

Off".
Tan !•«• ul
Brows*

14200
16600

17.2
16.7

UJ
UJ

4.3
3.4

143
ISO

0.76

0.85

14.6
23.2

UJ
J

2.6
3.8

34700
34100

226

*>«
11.0
12.6

2180
2580

Rtprea*math<a

Sampla Dapm Sampla DaaciMlori Uarcury
Tun linff SIR
Qroon tin

H.5 •
166

11000
10100

465
482

0.17

0.25

2.9
2.8

11.g

12J
K.I
163

1340

1150

2.6
3.3

0.69 U
0.67 U

26.8
26

33.8

42.6

F126B
S»rm<« O«»criplk»o

0 T«n nR wirh ^ffvel
2 Tan sin oalh gravel

12800
15400

7.9
86

UJ
UJ

7
4.4

UJ
UJ

134
151

0.93
0.78

36
22.7

174
>

62
4J

1300

2180

7MOO

S.HTI. D««crtp<k»i
Tan iih with oraval
Tan aid wrth pravet

14.1

15.4
14100
11900

0.05
0.06

2.4
1.4

71
15.8

169
647

4090
3S70

1.7
23

1.8
0.4S

12.4

13.4

276
47J

223
864

Noln:
RMtfts ar* in mn/ka
Drrfa ara in laM.
J • E*t*natarl vahw.
II NoldeMclad
NC • Not oUcuMnd

EMFRInpon tit



Section 4 Nature and Extern of Constituents of Pottntiil Concern

F129B
Sample Depth Sample Oncripllon

0 Gravelly sand (Ml)
5 Moderate yeOowixlvhrown sity

sand
10 Moderate yefiowish.brown sidy

sand
15 Moderate yeflowfsrt-orowm sity

sand
70 Moderate yeftowitri.brown fifty

sand
25 Moderately yeQowich-brown &*y

sand
Repreaentaflve

Sample Detrtli Sample Description
0 GraveOy land (Ml)
5 Moderate veftowBh.brown siey

sand
10 Moderate yelownh-brown sity

sand
15 Moderate yaftowtsh-brown siey

sand
20 Mnderale veDowisn-fJrrjwn siey

sand
25 Moderately yetcnMSMpown saiy

sand

RenuBs are in mo/kg

Depths are in feet.

J • Estimated value

U . Not detacled

NC • Not caleulamj

Table 4.2J-20 (continued)
Concentrations of Parameters In Soil Beneath the Roads

Aluminum
22300

13500

11500

12300

10700

11800
13.900

Magnesium
3990

itooo

11300

12400

6350

12100
27.000

AnUmony Arvenfc
38 UJ 0.91

4 UJ 3.5

4 UJ 6.2

4 UJ 26

4 UJ 3.7

4.2 UJ 4.9
14.1 7.7

Manoamas Mercury 1
235 045

372 059

373 0.08 U

395 0.23 U

371 0.06 U

407 0 12 U
412 0.16

Barium
206

143

132

96.9

121

140

'•»

Uotybtfenum
2.1 U

1.3 U

1.3 U

1.3 U

1.3 U

1.4 U
1.15

18

0.69

066

067

0.61

0.65

1

Mfcfcef
182

108

102

11.3

9

13.1

153

Bonn
966

11.7

9.6

109

6.6

7.6
124

Orthoohoephatj
3.1

4.1

6.7

3.4

2.6

38
1.7

Cadmium
10.6

0.64

036

0.73

0.42

0.93

1.»

I Total Ptmehonie
4390

727

679

B06

771

763
(72

Catdun Chromium COM*
213000

291000

26600

34600

21100

37UOU
7IJ900

Potaaatom
6520

3470

2909

2400

2190

2150

>«2J

236

166

145

17.1

14.7

165
17 i

6llir«um
31

053

052

054
•

051

055
1.09

2

56

5.1

5.9

5.3

«.1
74

Stow
4.6

U 0.31 U

U 0.31 U

U 0.31 U

U 0.31 U

U 0.32 U
U

con*,
162

68

69

9.4

7.9

10
U«

Sum*.
700

30

20 U

450

960

750
NC

nuortde Iran
13500 3290

440 12400

410 12000

409 12600

373 11600

441 13200
«00 14̂ 00

ThaHun V»maiua»
034 J 190

02 J 243

0.1 UJ 213

0.14 J 23.7

0.1 UJ 213

016 J 24
OJ7 45.4

Table 4O1-20

LaM)

49

79

83

66

»»

ae
»X1

UK
137

42.425

469

45.9

39.4

94.6

OJ»

iMtum
19

128

109

11

9.4

9.9
W.1



Section 4 Namre and Extent of Constituents of Potential Concern

Table 4.2341
Concentrations of Parameters ID Soil In the Waste OH Storage Area

Table 413-21

F037B
B4*ylluni Boron

TO WM« sia (poattle li 18. T LU 4.5 Ul 151 J 0.67 33.9 U 1 U 3.9 7.2 18700 I1J J \tl
TMOO 173 7.e n* 14.400 19.1 11.1

20 Whitff UK (posstf« IUI)
M«gm«kim Mot»tll)KluBl Metal

179 J 0.00 U 2.7 U 10.8 1.4 UJ OJ4 25.1 U 23.1 44» J
1.0 170.7 0.77 45 4 (U

Rntlts ara
Oflottis wt in tMt.
J • Etiimalvd vjriw.
U • Not del«ctfK).

EMFRlr^on



Section 4 N»nire and Extern of ComdtuenU of Potential Concern

Table 4JJ.22

Concentrations of Parameters in Soil in the 9S Storage Area

Table 4.2J-22

F034B

S Put* brown tf
10
IS
20

Pate brown XI
R«ddtifvyaao» unoy gravel

Ahmbwin
10700
12300
4150
2920

Ambnonv

164

165
154

UJ
UJ
UJ

Anunfc
5.2
4

4.8
10

Barilla
UJ 166
UJ 986
UJ 623
J 339

B4»y«um
0.55
072
027
074

R«vn
28.7

326
286
7.5

UJ
UJ
UJ
UJ

CKtakm
25.1
I.I
13
IJ

Cricfcm

U 41000
11200
4940

Chranlim
i5.e
184
10.8
13.1

CaM
36
38
2.9
5.9

Coppir
6.6
7.1
76
7.4

nuofUt
1980
2120
480
160

tan
10900
10500
loan
8770

u*
10.7
71
9.6
5.9 U

UMH*

17.1

46
It

U
U
U

5 Pate brown ell
10 Pa*» brown Bfl

20 Raddrih-rtftowundygrival
RapnnMntanv*

14500
14100

22 tO
1360

22.000

307

352
192
115
482

005
009
005
005
0.16

U 2.5 U
U 26 U
U 26 U
U 2.5 U

2.15

11.1
10.2
65
10.9
15-5

430

815
531
J.7

2730
1870
787
477
872

7870
8080
2840
2080

JJS82JJ

I.S
1.5
1.1

1J
145

J
UJ
UJ
UJ

\2
088
083
0.78
1.9

U

U

todkn
924
ess
835
SI2

970.7

Inaljuaa
25.5

257
M

22 1
osr

u
u
u
u

yifwduni
21.9

284
9J

4S.4

Zkio
388
148
210
32.9
S2J

B-2
Simon 0.«crtpUoo

05
65
11.5

107
127
152

41SO
<06
<06

77500 216 141
43800 J 156 J 7
42SOO J 15.3 J 7.2

57
181 11400

11300
14100
13200

OS
65
ll.t

214
349
341

OHtMJlll)«prn>»
10*00

J. 233
J 129

74100
1970
1810

50800
7110
7000

B • Th« npofHO valu. Is IMS Ihw «» coMnd nqi**d deMclUn knit (CflOt.) but tt gnMtar Don ex «gutf ID to 101.

J. • A (.) «ymba «<m ih. -r guiWIn kxtcam Out 1M y*« (md It moil Holy pnttr »n (»( H» ttu.
J- • A (.) fyirbd ««h «)• 'J- cwaiffcr ln)icale> Ihit lh> vM» IIM n maa tMy m< than (•)»• Irue viu
U • MM emend.



Section 4 Niiure and Extern of Constituents of Potential Concon

Table 4.T3-Z3
Concentrations of Parameters In Soil In the Active L*ndnn

Tabk4.ZJ-]3

F027B
8*fnp*» Dvpth Sampte DMcripllon

0 UgN bfown 141
10 Br<wnt»h-y*»em tin
70 BrONnish-yAnv lilt
30 Brewnab-inftm VI)
40 Browniih-yo»OW till
SO Bm~U>vyrtr» ult
60 VtftMlMirowii gr«vWV Ml
TO r«to<m>voK»niU
80 Y«lowW>*rewm silt
90 Ytftowtth-brown IM
100 Y«Mwtttvfe«mt\ tin
1 10 YtOowitfvtxmMi rt
120 YtOpvtoMtrovn lilt

nmnwTUim

Aluminum An
MOOO
1J*»
9140
16300
14400
14200
10600
1*400
1IBOO
14100
14800
15500
17600
13,900

Imonr Araonlc
15 UJ 4
• 4 U 6.5
8.6 U ••
169 UJ 4.6
17 UJ 4.4

16.7 UJ 36

16 UJ 1.3
17 UJ 4.5
67 UJ 3.5
69 UJ 4
6.4 UJ 11
6.3 UJ 42
7.6 UJ 5
4.J 7.7

U
UJ
UJ
U
U
U
U
U
U
U
U
U
U

Bwtum
132
175
Ml
146
158
120
66
123
109
126

i I0>

107
120
1U

MTftBuin
J 0.7

0.63

06
J 0.79

J O.M
J 056
J 059
J 079
J 1.4
J 1.S
J 1.6
J 079
J 0.7*

1

Boron
13.7

«
6.8

21.6

16
13.7

16.6

17.6

96

10 8
106
15.4

12.8
12-6

CKMum Cafeta. Chromium Cob* Com* Fluoric). km Uod Unto.
u SJT u Jaw i75 5J3 M iio 13100 99 u 12! uu
UJ 054 U 65400 17.4 J 56 99 J 450 12600 10 14.1
UJ 056 U 36700 14.4 J 6.6 11 J 400 15200 76 114
U . U 41900 204 61 66 U 4SO 14(00 6.6 U 15.1 UJ
U . U 63800 18.9 6.1 9 500 13600 109 U 149 UJ
U . U 49700 17.5 64 87 4SO 14100 107 U 12.1 UJ
U 1 U 47100 116 4.6 64 U 310 12900 7.1 U 10 J UJ
U . U 97100 20.6 > 84 u 400 13700 11.9 U 15 UJ
U . U 47000 145 56 7.3 . 430 11300 12.1 U 11.8 UJ
U . U 41400 17.1 6.1 99 500 . 13600 • U 11.9. Ul
U 1.1 U 4*200 19 5.7 9.7 480 13200 " 0 U 11 UJ
U 1.1 U 46SOO 1«1 6.3 »8 470 13000 6.6 U 11.1 Ul
U ' 1.1 U 11200 1U 7 \\X 490 15100 106 U 1«.1 Ul

1.« 7MOO 17.1 7JI Ul 600 14.400 O.1 W.1

S«mp4« Onertpttoi TOM
0
10
20
30
40
50
60
70
90
90
100
110
120

RioroMnMH*

llgntt>r<>»n«l
Bnxmiuvyolkm n<
ftuaiiUli nftm ilB
BroMnhn'Vollmr •*.
Bwran-roto* tJn
BnxnUvrilkm on
YoMri*M»!>«n gnm»r in
Yotowtan-feown •«
YdtowWt-onjwm |M
YotowtMvown •*
Y4«o«itM)rown ttt
Y«flow*«MifOwn tlfl
VcUoMvtaown oft

13400
14700
10300
14100
16300
10300
7220
13100
10700
14200
13300
13500
10600
aooo

378
363
376
424
390
422
259
366
306
427
391
427
423
412

006
J 006
J 006

006
0.06

0.06

0.05

0.06

006
005
0.17

0.17

0.16

0.16

U

UJ
UJ
UJ
UJ
UJ
UJ
UJ

2.5
1.4
r.B
2.9
2.9
2.6
2.7
2.9
2.6
2.9
2.8
2.8
3

1.16

U
U
U
u
u
u
u
u
u
u
u
u
u

11.9

13.5

10.9

11.6

12.5

12.7

9.9
18.7

14.1

16.*

15
15.9

15.5

11.6

U

U
u
u
u
u
u
u
u
u
u

2
396
2.6
1.7
as u
0.6
0.5 U
as u
as u
a*
as
0.8
as u
1.7

7*9
779
08
949
575
SB4
994
09
902
721
7*5
7*9

759
871

11(0
2(10
1990

17(0

1110

2990
2140

1020

2470
1720

1140

11*0

1410

1JW.1

0.92.
0.2*

0.28

0.84

096
092
0.63

0.95
1

1.1
0.94

an
01
X08

UJ
UJ
UJ
Ul
UJ
u
UJ
Ul
UJ
UJ
Ul
Ul
Ul

0.78 U
044 U
0.45 U
0.99 U
0.99 U
0.«7 U
o.a u
0.98 U
0*7 U
0.88 U
0.95 U
0.95 U
(U
1J>

126
927
779
1010

955
907
896
724
942
940
955
705
837

979,7

23.1

044
0.45

29.4

29.5

J»
25

29.5

2*
29.1

25.9

25.5
27 6
017

Ul
U
u
UJ
Ul
UJ
Ul
UJ
UJ
Ul
Ul
Ul
UJ

29S
27.1

28.1
»,7

29.*

21.9 •
211
28.9

20.9

25.9

252
29.5

2U
41.4

53.4

4U
457
507
41.1

4T.»

411
44.1

41
49.1

448
SSJ

a.6

RtttAl crv In mglhg.

Dipt* «r. In toe

J - ElttncM v*

U • Not dmeM

it
tu>

EMFUn



Section 4 Nature mi Extent of Conajttienis of Potentii] Concern

Table 4J.3-24

Concentrations of Parameters In Sol) at the Pond 8S Recovery Process Are*

Table 4.2J-24

F058B
Aluminum _ AnHnonr BirKtim O»cn«um CO* CBtot

B d»* brown >U
WO
17.1

07
065 80?

43700
201000

151
?30

7
12

tO»
£3

5555
'MO"

5 W J
MJ J

1J
13.5

IMOO

BlacA'gny gra»Hitt>tludgi
BUCk/lnv Uudoo K> ctaA brow< 1)1

nao
S420

0.17

OJ1
M7DD
53100

f<.4
12

4700
MOO

36.1
».T

115
»4i

4(700
1TOO

F059B
««nipl»O.Kh Art>nony tmelc

BUcMWyiteO M.3 J Z7.» 1.6 U 130
1MOI B.1

7SS J ».» U

10 Blacfclgnry Hap O J S J Sjt U 8 U tiro 1000 3MO «7.» U 105
tj (70.7

EMFUnpat
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B-12

.0
100
200
300
400
500
GOO
700
800
900

iD»«criptlon Aluminum

14.300.0
13.900.0 J
12.0000 J
1 1.6000 J
11.100.0 J
6.500.0 J
8.510 0 J
10.000.0 J
9.720.0

17.3
17.1
17.1
168
177
159
25.4
194
189

U
U
U
u
u
u
u
u
u

2.3
44

3.3
54
18
4.0
3.4
46
6.9
4.4

K
J
U
U
U

J

Table 4.2.3-25
Concentrations of Parameters In Sofl In Pond 8S

Barium BrnOlM* Boron CooMum Cddwt Onmhia Cob* Cwr-r fluork* Iron too

1380
1090 J
1150 J
117.0 J
129.0 J
(78 J
911 J
136.0 J
2120

1.1

.6

.6

.6

.5
3
.7
.7
7

19.3
176
11.9
12.9
tt.6
6.3
100
10.6
6.7

J
UJ
LU
UJ
UJ
UJ
UJ
UJ
U

2.1
935.0

.9

.9
11
,9

4.0
1.3
U
1.3

63.9000
U 95JOO.O J
U 45.9000 J
U 41300.0 J
U 50700.0 J
U 34.100.0 J
U 14.600.0 J
U 415000 J

' U 38.100.0

154.0
16.9 J
16.9 J
16.6 J
14.0 J
12.7 J
11.1 J
111 J
11.7

7.2
4.2
6.0
9.6
93
4.0
96
70
7.6

40.8
11.5
106
19.6
12.8
704
H6
86.1
T.7

2160
7.030.0
7940
312.0
1490

390.0
1150
4*00
3930
441.0

11.400.0
11EOO.O J
11400.0 J
12.0X0 J
11.9000 J
10.4000 J
11.000.0 J
14.600.0 J
19,900.0

137.0 J
94 J
10.6 J
10.9 J
14.0 J
(.0 J
159 J
15.1 J
.3 U

Table 4.U-2S

UM»»

12.4
112
11.2
11.3
11.5
103
11.4
12.9
12.6

U
U

(joaMB Tt»6ton Vnmtail Zteo Ora»»«lpl») OraMXH
.0

to.o
200
300
400
500
60.0
700
80.0
900

8.790.0
13.8000 J
14.6000 J
14.9000 J
156000 1
7.110.0 J
10.5000 J
9.430 0 J
8.120.0

4080
407.0 J
3910 J
3990 1
3860 J
2930 J
J440 J
4570 J
506.0

.1 U

.1 U

.1 U

.1 U

.1 U1

.1 U

.1 U
1 U

.1 U

4.5
4.4
4.4
4.4

4.6
4.1
4.4
50
4.6

U 3S7
U 1J.4
U 157
U 14.6
U 166
U 10.3 U
U 11.0 U
U 12.6 U
U 115 U

8.5
1260
3490
17.9
92
1.1
22.0
96.3
10.7
9.5

774.0
9.960.0
1.610.0
801.0
771.0
7710
636.0
1.260.0
677.0
1,2*0.0

9.7WLO
6.410.0
2.500.0
1.530.0
2.190.0
2J900
4.330,0
4,600.0
2,190.0

\3 K
67 56-0 1.630.0 6.0 J 136.0
t.l U U (69.0 . 24.7
1.0 UJ U 1.040.0 . U 146
1.0 UJ U 907.0 . U 29.1
.9 UJ U 6M.O . UJ 21.4
.6 UJ U 734.0 . UJ 16.2
1.0 UJ U 668.0 . U 172
1.1 IU 1.0 U 782.0 . UJ 2ZI
1.6 U .9 U 1.120.0 . UJ 13.9

101600.0
96.0
64.6
96.9

69.5
142.0
110.0
117.0
e.4

1410 117.9
6.3 200
13.4 20.0
96 15,0
67 16.0
161 160
10.6 219
tt.6 nt
<i.i u.»

B-13
SantpU Ckptfi Smpta

.0
100
200
30.0
400
500
600
700
600
90.0
1000

Oncfltrtlon Aluminum

8.9900 J
6.450 0 J
9.240.0 J
10.4000 J
9.130.0
7.730.0 J
9.100.0
13.000.0
9.390.0
13.200.0

fcnthnoni

I7.P
165
167
17.1

6.6
17.1
17.8
17.4
17.5
17.6

U
U
U
u

u
u
u
u
u

Atonic
4.2 K
4.«
69
4.8
42
4.5 J
33
4.6 J
42 J
42 J
4.3 J

Bwlitm B

1340 J
122.0 J
1160 J
3660 J
121.0
1380 J
152.0
1460
1020
149.0

•noun

.6
~.6
.6
.1
.6
6
.6
.9
.7
.9

Bonn

11.4
96
9.6
97
6.8
6.9
7.6
12.7
7.4

12.3

Coh
1

UJ 1!
UJ
UJ 1
UJ
U
U
U
u
u
u

Mvm
4 K

3
> U
9 U

U
U
U
U
u
u
u

Crioto. <

J7.800.0 J
3*600.0 J
26,000.0 J
44.600.0 J
38,900.0
46.700.0 J
331400.0
60,900.0
86.103.0
61.900.0

araibJi

11.*
12.7
14. t
14.0
11.6
117

11.6
16-S
20.6
mi

» Coktf

J 6,6
J 51
J 5.5
J 5.0

4.T
J 6.«

C.(
7.1
5.9
6.6

COOOK

IU
116
32.:
12.3
17.4
10.8
14.1

IU
119
93

Huattt
17»-0
490.0
366.0
•9.0
172.0
402.0
337.0
266.0
411.0
47S.O
460.0

Iran

11.100.0 j
11JOOO J
11,4000 J
12.300.0 J
10.600.0
13.300.0 J
12.000.0
14.500.0
14.3000
14,600.0

iMd

66 J
8.4 J
6.6 J
5.5 J
6.6 J
5.4 J
.3 U

187 J
7.4 J

17.0 J

unkm

116
10.7
114
11.1
97
11.0
11.6
».•
113
110

U
u

u

u
u

u

Sample Dwpth

10.0
200
XO
40.0
500
600
TOO
800
900
1000

1C. 1000
1 1.900 0
10.6000
13.6000
13.000.0
10.9000
7.T700
14.6000
17.0000
13.9000
22.000

J 3620 J . U
J 3480 J . U
J 4000 J . U
J 3660 J . U

3360 U
J 4390 J . U

332.0 U
4260 . U
3980 . U
4070 . U
55 O16

4.7 0 1.6 U
43 U 07 U
4.3 U 1.2
4.4 u 1.1 U
1.3 U 1.0
4 U 10 U
4 U 1.6 U
4 U 5.3
4 U 2.6
4 U 1.6
1 5.5

2.0
123.0
70.3
9.6
U
4.6
4.1
12
.5 U
.5 U

46
3.7

6690
USO.O
991.0
717.0
779.0
617.0
6260
416.0
670.0
634.0
776.0
671

3,070.0
12300
1.820.0
1.050.0
1.730.0
1.110,0
1.790.0
2.640.0
2.070.0
2.9600
1.961.3

1.0 X
1.1 UJ
9 UJ
.6 UJ
.6 UJ
1.0 U
.6 UJ
1.1
1.9
1.0 U
1.5 U

1-05 1

U 711.0
U (79.0
U 1,160.0
U 1.000.0
U 940.0
U 1.MO.O
U 1.090.0

U 1.1400
U 1.040.0
U 1.110.0

9 9707

.4 UJ 16.7

.4 UJ 196

.6 UJ 19.4

.4 UJ 11.6
3 19.9
.5 UJ 714

.1 UJ lt.9

.1 UJ IU

.1 UJ 28.8

.1 U 27J
OJT W.<

637.0
52.7

111.0
609

69.*
5>.1
197.0
1(7.0
(6.7
57.4
(U

69 141
11.3 2O*
6.6 16.9
14.5 114
114. 17.1
7.6 no
10.1 (17
116 17.7
10.2 16.6
11.6 16.3
M.7 11.4

«'t m ntgfky. novpt yiott jjbhjt »nd groit btft. whicti «• in p

t*q.>«l flW*Kt>on hrti (CRiX) but b ffrMt« lh<jn or «jou«t to 9B - Th« raponwf nhM « >ni th.n
J • Estim«l«cl vaJuv

J* • A (+) tyntxri with th« 'J' qualnl* nfSicat.n thil »W v»iUO bttxf Is moil •*•»> gr»«tv V»«n (*| fh* fru* w
J- - A (•} tymbo* wfh th« M' quntilw -n*c»i»» lh«l th« wiluv talod is motu Nhcly Ini (hjjn (-) •**> tnjd vkJuw.
U • Noi tfatoci*>d

I-



Section 4 Niture ind EacM of Constituenti of Pdoiliil Concern

Table 4.13-25 (continued)

Concentrations of Parameters In Soil In Pond RS

Table 4.13-25

F1SO

t Q

2.0
100

200
300
400
50.0
€0.0
700
000

73.3000 57
13.800.0 J 7.4
12.300 0 J 6.9
10.6000 J 6.6
11.0000 J 6.7
9.080 0 J 68
9.900.0 J 6.5
12.000.0 J 66
13.800 0 J 7. 1
HMO 4.1

32 K
2.5 K

U 2.1 J
U 57
U 44 U
U 4.3 U
U 4.} U
U 4.2 U
U 30 U
U 40 U

7.7

2150
130.0 J
122.0 J
131.0 J
1130 J
08.3 J
1160 J
117.0 J
142.0 J
t»

-1

2.0
.7
.6
5
.5
.5
.5
.7
.6
1

63.6
16.6
170
13.2
10.7
90
oe
OS

no
111

!5 UK
.5 UK

J 13.5 J1 1.000.0
UJ . U 39.100.0 J
UJ . U J4.HO.O J
UJ . U 40.1000 J
UJ . U 17.300.0 J
UJ . U 42.500.0 J
UJ . U 41.600.0 J
UJ .0 U 41,600.0 J
UJ .0 U 40.300.0 J

1.0 TMW

178.0 38
I6.S J 5.4
1S.7 J SJ
29.0 J 56
14.4 J 4.4
14.1 J 4.1

17.0 J *•
IS.O J 4-0
16.6 J 5.7
J7.I 1*

130
17.8
163
57.8
30,7

90.0
16.0
97.6
50.3
1U

2SS.O
116.0

11.400.0
422.0
340.0
194.0
368.0
370.0
310.0
389.0
370.0
•00

5.110.0 63 J
13.200.0 J 6.3 J
13.600.0 J 10.0
1X000.0 J 6.0 J
11.100.0 J 11
10.700.0 J 7.7 J
11.600.0 J 0.4 J
12.100.0 J 1.1 U
13.100.0 J 12.1 J
14,400 ».1

15.0
152
12.3
10.8 U
10.8 U
10.0 U
107 U
11.0
14.4
16.1

1.0
2.0
10.0

, 20.0
300
40.0
500
600
700
800
900

ftoprawnw

ah S«nipl«(mcr1plloii »Ugn«»h»n 1

5.020.0
12.600.0 J
12.5000 J
13.800.0 J
13.1000 J
13.8000 J
13.500 0 J
12.600.0 J
14.000.0 J

»• 22,000

2720
3570 J
3050 J
3550 J
3330 J
323.0 J
367.0 J
3360 J
352.0 5.0 .
413 0.

WY MotvtMtMll

U ' 4.1
U 4.6
U 4.3
U 43
U 3
U .4
U .3
U .4
U .4

6 111

im N1**"!

U 10.2
U 12.3
U 12.6
U 131
U 11.3
u too
U 107
U 134
U 15.6

15.1

OntnoheuMto Tottl FftMvhmi pgtoduii
1.0 0540

21.0 612.0
U 0.0 4.080.0 6.660.0

118.0 1.630.0 4.55OO
7.5 821.0 1.410.0
3.0 657.0 2.0400
13 856.0 2.290.0

U 1.6 8100 1.030.0
U 1.6 WOO 1.040.0

.6 930.0 2.080.0

.5 U 601.0 1170.0
17 673 MMJ

WMhm
.8
.5
9.1
1.2
1.1
1.0
.0
.8
1.0
.0
1.4
106

Sftw laotini
K

UK
U .6 U 2.610.0
UJ U B4.0
UJ U 6510
UJ U 040.0
UJ U 90ZO
UJ U 800.0
UJ U 642.0
UJ U t.OJO.0
UJ U 1.140.0

1.0 070.7

IMMI. ¥«*»

.1 UJ 157.0

.4 UJ 26.0

.» 94.0

.4 U 11.6

.4 at

.4 90.7

.0 U 94.0

.6 U B.O
.e no

OJ7 46.4

Due

130.0
84.1
630
116.0
64.0
87.6
159.0
77.1
tu
n.6

QiMeMDtM

172.0
8.7
117
10.1
8.6
0.6
9.1
7.1
91
14.7

OJroMOMi

64.0
16.7
no
17.6
17.0
17.0
16.7
16.7
17.1
114

s ur* in mgfkg. vt
» «i« in IO*JL

0 • Th» r«pon«J v»lu« is ton man tht portncl f»gu*f»j<J dftvctton imtl (CRDU but tt {pvatw Aan or •qusl to tf<*> IDL.
J • Esflnuitxl vthM. :
J* • A M lymtxH rtlh Ih« T quaUfkur <n<«c«kn thai h« v*bja Ustwl H mo*! Ik** pMtv ttitr (*) tfw ttw «hj»
J- - * H «ymbol wtlh lh« *J* qwhlw indicvtn »«1 tt« vita* *i*«x) t» rr«tlk» .̂.« Ihiin (-) th»tni«y«(u«.
U • Not fetoctod.



Section 4 Niton ind EJHCTI of ConniaienU of Fdttadil Coacem

Table 4JJ-26

Concentrations of Parameters In Soil In Former Pond IE

Table 403-16

F033B

45
95
145
195

Brownnh.y««ov ID

Browne yttawttfl

5300

TWO
MOO
0700
J.900

16

17.8
13.7
14.1

UJ
UJ
UJ
UJ

fc _
5

59
34
7.7

UJ
UJ
J
UJ

109
139
103
168

annum
J 062
J 0.77

0.62
0.54
t

Bonn
50.6
29.6
296
12.2
124

U
UJ
UJ

CMMun

465
3.9
3.9
t

14

U
U

u

OMum
30000
31500

10200
44400
71400

am*..
514
164

164
274

COM

46
5.6
4 1
74

C4W«
229
9.8
•4
74
114

Ftuort*

4190
1460
1560
1210
MO

ken
12000

12300
14300

loan
14,400

LM
79 « J

7.6 J
tl
aa
M.1

UMum
17.7

111
«X7
16.1

U
U

45
9.5
145
195

Brownsh-ytflcm' Ml
»ownith^«ll9w tH
Brownilh^vflow •«

Brcmnsh.ycAow •*

toeoo
12000
6290

15400

. 31) J
444 J
«W
343

005
0.06
006
0.05

' u i1

U
u
u

27
J.7
3

2.7

U
U
U
u

16
a!
176
11»

1010
114
367
M»

6410
23*0
1900
1690

1MOO
7740
6800

4740

1.9
1.3
3.1
1.6

UJ
UJ
UJ

.w

46.1
064
042
OJB.

U
U
u
u

1550
1050
•M
718

I«»
26.1
27.7
M

V
U
u
u

u
23.*
Ml3
2S.6

7320 J
2*5 J
174
7S.7

B-1

tampMCMplh Sunpto taolgtlon Aiwfe Bvtum C4dmlum Ctfdutn Chromium Coop* PborM km • UX • a ll'im
05 c4? 99.2 I
«.5 <B< ISO
us <et iw
31 <B4 177

9 5110
0.76 B
0.74 B

62700

48KO
42000

457000

J
J
J

276
16.6 J
17.5 J
13.1 J

155
104

10.2
6

106
156
160
220

J» MOO
10BOO
11600
11000

J
J
J

663
114
7J
104

2450 B
11400
12900

13400

OmathaHKtu TaUjflMfhont

11.5
31

266
392

7720
J- JOT
J- 267
J- 371

06000

5770

XX

*g°

texa
9205
7190
7340

T7.6
<106
<I06

<1O8

134
17.2
22.5
21.1

1580
ton

_!«.
X7 672 1562.3 11 O4

R«iu*i «r« tn mqfkq

D»JOth» arc in r««)

R Thai rtjportM vmtu% i> I»M than tto conlnci r,wuw»Jd dM«ction lima! (CHDL) twl <l gr»«tmW thin or 9Qut) to ttw KX..
J • Eltfm»t«d viluc

J* - A («) lywool wrfh ih* *J' ouaM«r indcaiva th«t lh« vtFu* kn«d tt mod lik^y gfMl* lh»n)+) lh» tru. vt-jt

J- • A (•> lyntw* w«h (he V qutUtai inotcatfra tti*t lh« value trsttd ii most lihtty Itu than (.} the in*t va*j*.
U • Not <fr*«:f«)d

EKF.1lt.von



Section 4 Ntiure »nd Extnu of CooititucnU of Potenuil Concern

Table 4.2J-27
Concentration of Parameters In Soil In Former Pood 4E

TaMe 4.ZJ-I7

F024B

0 SI»«M
ID Brown til I'll)
M Blown Hi
30 BIGOT lit
40 Brown til
M BlOWn III

M SwyorM
70 Brown Mno> omvl
75 Ugnt yilowteh-brown «lr

nnmwMto

1750)
15300
13400
15800
19700
19900
iieoo
13500
IS200
11.000

194 uj j 1*4 0.3 »4.6 u m . man ws T.I 41.4 emo 13400 IB i7jj uj
17 uj j its on uu 702 u 1.1 u •oca it* ).B u u IBID IMOO u nt ui

IS.I UJ . j 140 0.21 U.4 U I U «IOO IT S.I U U 110 1»00 t.l 11.4 UJ
20.4 UJ UJ ITT 0.» J»3 0 1 U WOO I?.S S.3 » U «30 I4MO 10.1 13J UJ
11 J UJ UJ IU 0.3 V3 U \I U WMO >!.' 6 1 U 1330 IT100 94 111 UJ
205 UJ J 290 041 21.1 U 1.3 U 67WO 147 J3 • U ' TOO IMOO T.I U IT.I UJ
162 UJ J l« 021 UJ <V4 U 1.1 U MHO 719 13.1 4 U 300 7T300 I.T U UJ
19.9 UJ J 179 0.21 UJ 14 U 1 U «W» 164 9.4 * U 410 20200 «.9 ICJ) UJ
H4 UJ J 114 0.33 I3.T U U U 94100 19J U »J U 4»0 13000 IU 117 UJ
I4J . IK t <U 1J) TMOO TT1 1» IU •» IMOO HI IU

Tct.HKmhon-1
0
10
20
30

, *°
50

60

70

75
R»pf*Mntal

SltgM
Brown ill (r,l|
Brown IN
Brown BiR
Brown srl
Brown III
Slfy gmrtl
Brown unty grrwt

• lighl y«aowl*rl.orOwn fid
«•

0570
12400
15200
14700
1(400
I7SOO
6200
6080
10900
22.000

242
3B3
371
377
921
303
427
485
209
463

0.09
005
007
006
043
009
009
006
0.06
0.16

U
U

U

u

u
u

1.9
2.9
2.7
2.7
31
3.3
S.T
2T
3.1
1.19

U
U
U
U
U
U
U
u
u

It
37
2.4
2.4
54
54
7.1
IS
3.9
l.«

370
192
246
360
41.1

166
96

18.S

231
3-7

2S700
1*40

1160

1660

42*0
IWO
ns
000
1060
•71

167DO
•000
sago
•no
•460

: BOO
3700
2*00
2*70

UNU

11.3
tl
U
1.4
I.T
I.T
1JJ
1.4

'1.4

X09

J
UJ
UJ
111
UJ
UJ
UJ

• UJ
UJ

67.1

o.»
063
O.O
0.06

t
O.M
063
0.06
\3

U
U
U
u
u
u
u
u

1940

•w
•2S
«n
960
1040

1200

1190

14TO
970.7

297
M.4
349
94.6

at
30.7

3ftJ
24.1

2B.T

<U7

R
R
R
R
R
R
R
R
R

SS
36J
17.4
304
3U
36J
4V*
317
26.1
45-4

1OOO
•u
46

533
•0.4

•4.1

71 J
97J
43.1

(U

I .1

f



Section 4 Niture md E«lenl of CormilueoO of Potenliil Concern

Table 4.23-28

Concentrations of Parameters In Soil In Former Pond 5E

Table 4JD-2S

F025B

S Owh DIM guy •«
• 0 Onh c*w« giiy IrJI
70 V*low»Ili.bwn III
30 l*/« brown IMIOV gin*)
60 Brown ftttff Irit

Munrnum
16300
19400
12600
3970
12100
12100

15.4
32
9.1
76
(9
9.8

U
U
U
U

76
93
66
6

6.7
6.3

J
J
UJ
UJ
UJ
UJ

Bortum
143
181
165

100
90

2.2
OU
029
0(7
0.72

Boron

67.9
12.5
4.9
10.9
13

J
UJ
UJ
UJ
UJ

CxMuni
532
2080
069
0.55
0.58
0.63

U

U
U

Calcium

69700
44000
(690
3B600
48600

Crrarfcim
46.2 J
106 J

8 J
16.3 J
13 J

COM
6.3
10.2
6.6
4.4
62
63

Cotcor
25 J

57.3 J
8.5 J
7.2 J
11 J
6.9 J

Ruortt,

15000
1120
360

700

Ml

9060
12700
11(00
12700
12300

Lo-J

380
6.2
4.1
6.1
7.6

UOtfaM

14.7
151
U
116
151

U

SamptaOopth SMnpto tfMtrlpnon
S Dirt ohvt grey til
10 Dvk clM* grly lit
?0 Vtnowiih-brown til
TO 1.19*1 brown undy grrrti
60 Brown onv*4y •«
70 Brown gryclry 141

"•P"— WW

B114I

SomptoOifMh Sompto Dncripllon
5 5
21
51
71

96
t4l

Mognoikim
9420
10700
15000
3SBO
9080
7260

*2.000

Anmlc
<B
<8.
<6.
<B
<8.
«8.

UtUfliJiliJ
277
442
374

315
478
476
4(2

Bortum
114
94

659
111
986

' 77.8

Moron
<a
0.28
0.07
0.05 U
0.06 U
0.05 U
0.16

CMMun
21.7
<06
<0.6
<0.6
<0.6
<0.6

MorfWorwn

6.5
1.5
1.3
1.5
1.6

2.16

Coldim
27600
49100
48700
15200
67100
36800

McM
U 1S.5
U 249
U 14
U 11.5
U 135
U 10.3

1U

Chonfer.
14.3
6.6
9.1
(7
7

6.6

Orthoprwophoto
B30
2390
(16
194
312
333

"

Coppor
134
6.7
7.7
10

10.1
10.7

TowrtoODfroru.
12300
33600
1630
366
2510
13(0
672

Huorlat
350
SO
470
(7
2
42

r.H^hO BwlonlUHl
. 11900 »6

23700 16.6
(790 03
1960 0.27
WTO 0.26
6250 0.31

^•**< 1^6

Iron * tun
10000 7J
7700 «6
10000 46
6210 <*
7100 <6
6660 46

•tow turimi
61 1050
IK 2710

UJ 0.47 U 6(6
UJ 0.4 U 267
UJ 046 U 646
UJ 051 U 71S

U 970.7

Jhl,̂ ,-..

9010
11100
14200
4720
060
6600

TlvAm
048 U
18.7
0.47 U
04 U
046 U
051 U
OL27

VMdhm Zfcvj
48 11600
71 200000 J
B( 47
• 2 17.6
S.9 4JJ
8.1 38
45u4 SUI

(

Swnpl* DMCripbon
5 5
21
51
71

06

217
244

2«4

2O9
492
305

200
270
220
250
IB
9

3400
1300
1600
1000
730
720

6170
40(0
5080
4740
1780
1320

<10.6
<105
<10.8
<10B
<106
<10.8

2.9

40.8
40.6
40.6
40.6 <

C464 16.7
C44M 11
(464 164
C464 122
c464 12.7
1464 11J

1720
43.2
46.1
3»9
41.4

'<•

J
J
J
J
J
J

R#»u-t» aft in rrtyhg
Otpthi ar« in t4>tt.
J • Ettrtnaitd vahj*
U'Ncid

€



Section 4 Nittre md EMCTI of ConaituCTU of Potenliil Conctre

Table 4.2J-29

Concentrations of Parameters in Soil in Former Pond 6E

Table 4.2J-29

F026B

0
10
60

Light yetowtsrt-bfowrt s«t
Light y**wrislvtxown cfl

11400
9340
12500

HI
10.7
95

U

U

Araenk
U
5.7
85

UJ
UJ
UJ

Barium
121
107
102

Bertram*
0.7
054
O.W

Bervn
8.6
»9
18.1

UJ
UJ
J

CMmkv
a?i
0.62
0.62..

n

U
u

Cetduni
43000
36200
41300

Chramkim
16.3 J
127 J
15.1 J

Cote*
5

4.6
5.7

c<«*
66
6

9.6

J
J
J

nurtfe
1610
1570
2540

Iran
12300
10600
12700

imi
6.6
7.7

5.6

IXHam
13.2
107
154

Semp4e Depth Semple Peecrtptlon MtfjBeriei. tfcmmr MoHrbdemnii
13400

10 Ltgtil yelowish-brown s>T 12200
60 Lightv«foiMstv0rown grvveBy silt 6060

340
325
3K

014
012
0 12

1.4
16 13.2

11.6

203
435
SOI

3620

4430

7530

O.W

0.11
0.31

UJ
Ul
UJ

1.4

05
0.49

354
U 523
U 606

0.42
OS
0.49

243
30 i
21.9

53.6
J1.7
42.4

B130
Sempbt Depth Sempb Description Anenlc

16
t\
71

<64
<6.4

»

BMum
115
114

122

C«*tiK»»

<0.6
0.67 B

Celdum
56M

44900
65900

Chromium
13.3
10
7

Copper
12.6
6.1
13.9

nuĉ i.
130
110

tai
12000
10100
7460

u-

<6
6.4

Hmmluei
4660
13200
7960

Sample Depth Sjmple DeecrtpHon Onh»ptio«nm« Totil
449
329
449

210
ISO
2«0

1700
1600
1300

6250
4430
S260

<io.e
<10.6
<to.e

<0.6
<0.6

20
16.7
12

66.5 J
45.7 J
35 J

Results «re in mo/kg

0«p*is tre In reel.

J • Effneled velue.

U • Not delected



Section 4 Ntture ind Exttnl of ConititutnB of Pottoliil ConctiB

F039B

0

2.5

5

7.5
to

0

25

S

75

10
MpmMMta

F040B
SOTpkOwa.

16.5

B*™""U1Ur

16.5

Hum:

Ra««f a*tnm<

grwal(nT)
Oall v**xM*bn>*n Otf
gravalfM)
Da* yanowtsh-bTOwn f*ly
grave* (W)
Grtyith-brown aW
Grayish -Crown iff

Dai* ydfawith-biwn allly

D»* ralovrliMMOwn tllty
gravatfltt)
Da* >iau»lili LIUHII tlllp
graval(H)
GrayiMVDnMwi tit
GfwyrtMxmm alt

SamptoOaKftnlon
Vattwith brown tin
VamriilvtnOT «»

Sampfe Dnerttton

Yatowfth-bRMm tffl

1*9

10300

10400

5170
12000 J
t4BOO
13.900

2650

3310

2940
10900
11000

22JXW

Akjatfnuni
9340
11100
"JOO

11100
22.000

161

165

16
174
16.7
14J

221

173

180
340
333
482

AiHtaxxiY
174

17.9
14J

XI
482

Araanle

UJ 12.2

UJ 202

UJ 3.9
UJ 36
UJ 24 J

7.7

042 U

0.4 U

007 U
0.12 U

J 1 J
0.1«

Ananfc
UJ 7.5 UJ
Ul 4.1 UJ

7.7

006 U
0.06 U
0.11

Table 4.2J-30
Concentrations of Parameters in Soil in the Railroad Swale

Bartn Barytkn Bonn OdmluB Cafctap OnmajBl OoDal Cm* FkioiUi tan

85.6

87.3

58-2
138
157
1H

i 278

27.7

104
29 U
24 U
US

Bart**
87.1

120
18*

3 U
3 U

2.15

29

2.9

04
0.7S
044

1

163

155

13.4
19.6
19.6
154

058
0.68

1

114
15.5
154

95 J

78.3 J

4.4 J
13.5 J

U 194 UJ
124

352

489

1*
4.4
14.2
3.7

Baton
9.5 UJ
17.1 UJ
124

124
24.1
1.7

104

103

1
14
24
14

•1400

78009

I860
3830
2730
•72

Cad»b_
1.2
13.4
14

1450
2450
(72

243000

221000

U 14800
4*800
4S9TU

78480

3230

1180

1170
1400 J
3670

1482J

<-•"—
U 41900

7*400

2870

148U

720

647

714
374
38.2
274

87

94

2.1
14
1.1

U)8

n»n.i«»
12.1
38J
274

2.7

14
148

1.1

1.6

4.9
53
1.4
74

J 5.9

J 4.7

UJ 043 U
J 04 U
U 047 U

14

Ob*.
4.7
7.7
74

UU 043 U
UJ \2

14

954

93.3

132
14.4

144
124

3030

27*0

829
888 J
1200
970.7

Oaeeat
94
12

124

862

•70.7

17500

15400

360
1900
890

25 U

25.7 U

25 U
27.1 U
28 U

OJff

niaUt
480
1280
•00

274 U

U7

8780

7930

20300
11500
12300
14̂ 80

•SO

•75

20.9
53.4
W

4&4

tan
10800 •
10400
1*400

204

454

Table 4.Z3-30

Laad UMaa

174 J

7.3 J

6.5 UJ
6 J
•4
24.1

1270

1280

484
105
102
124

Lari
10

104
24.1

44

2K
824

*

10.5 U

• U
14.1 U
117
18.1

Lit*—
10 U

10.1 U
18.1

J ElttiuM nlut

U-NKdmctod

NC .NrtGriciJalad

€



Section 4 Nature md Eiienl of Conrtituenn of PotentiiJ Cooccm

Table 4.2J-30 (conUnutd)

Concentrations of Parameters In Soil In the Railroad Swale

Table 4UJ-30

F041B

7 5 SUg <M|
10 Bad. tin (M)

12 5 Buck «fl (»}

7S Stag (Ml

12 5 Btocfc dft (M)

BW-"U"-

F042B
SOTIPH D*p«l 8m>to Dnertxkx

7 5 BroonvK
10 Brmmrfl

12.5 Bnwnsm

75 Bro-n«B

12.5 B.O-TI i«
R̂ mMMh.

F131B
Sm*o«>«i Smife Dnotouon

40 Smcf
^^™»rftownn< .̂,

70 P«t« ok* gr»y <*4V
80 fctadhvn OB* g»y dhy

uncty vav«<
Ripnramillvt

tanpl.D«Dlr, SmtoDnotoUon

d«v»Yi«t

70 PM>oCv«gnvctoy
60 MMfum dark Qfay lay

und^gravo)

" """

Note:

R«flAt w *t ntyVg
Dot** «r* to la*

16500
10200
11000
13.000

4320
11000

15700
21.000

Akimlram
13000
04M
9000
I3.MO

Itognnluni
10400
11400
13600
22.000

Aluminum
3210

12700 UJ
14000

2950
i3,no

11000
16700

4700
22.000

368
184

205
14J

272
245

280
462

AnUmont
17.3
10.7
19.5
14.3

421
371
358
412

Antkponr
61

47

5.9

4.6
14J

260

341
447

169
482

J 21 1
UJ 35 U
UJ 58 U

7.7

093
007

0.08
0.16

AiMfifc
UJ 45 U
UJ 6.1
UJ 5 U

7.7

> Koran
007
O.I
008
0.16

Anuntc
J 4.3

32

UJ t.3

UJ 74

7.T

0.72

O.M U
4.8

0.05 U
O.K

196
122
172
188

266
31
54

2.16

••tao
136
155
152
188

Mutltammi
2.9
33

33
2.1$

BWlun
603

108
110

28 1
118

1.3

1.6
2

1.5 .
JIB

J

J

J

U
U

u

J
J
J

u
u
u

u

u
u

u

35
1.5 U

2.1 U
1

. 188

12
173
15.5

MrrtJuo
V»
1.5
13

1

Met* 0
184 U
15.8 U
132 U
164

e-noun.
0.3

0.72
006

031
1

65

115
136

174
153

8.7 U
126 U
124

111
3

35
17

Bofon
10.9 U
8.1 U
18.3 U
124

31
2.7
2.7
3.7

Boron
2.3 U

7.7
13

2.8 UJ
124

14.4

11.5
11.7

62
3.7

13
1.3
14

53800
1080
882

«n

1.1 •
i_f
u
14

TottnnBnenn
1450
1200
823
(72

T-— T—

03»

04
1.9

0.75
14

1780

880
811

578

(71

U 42200
U 90600

T5JJOO

3040
3S40
IWU

cwfcMo
U 13300
U 40400
U 40400

TMOO

4200
3080
930

1J8M

C*du»
U 8910

33300
107000

71400

823

Z740
2770

W8
3JH2J

17.7

18
174

24
1.1
U6

<*>W*m
48.8

124
15.1
274

• »•
0.9*
041

1

' *•»

crraoiuo
78

16.7
17.7

14.7
174

03

0.59

04

0.8

5

• 1
74

UJ 0.98 U

UJ 1.1 U
14

i COM
69
5.4

5.1
74

UMf
UJ 0.9 U
UJ 0.97 U

UJ 1 U
14

i COM
4.7

•
«.»

3
74

U 049 U

U OJ8 U
U 0.46 U

U OJ6 U

10
104
124

•SB

1120
•70.7

CopMr
129
113
73 U
124

(octal
•71

898
723

•70.7

Coppor
8.7

6.9
7.7

284
124

20 U

20
20

20 U
HC

•00

510
•00

28.7
32

0_27

ftarto.
too
620

480
909

TM8UO
28.9
294

30.5
027

F»-Hd«
128

481
•48

290
•00

009

043
01

0.1
027

12300
I3SOO
14400

UJ 24
UJ 28

484

lro»
14100
12000
11700
14400

vm^M
UJ 531
UJ 194

UJ 214
454

"

tai
12600

13500
15100

14409

UJ 6.5

J 224
J 204

U 101
454

13* U

233 U
29.1

53.1

(24

MH_. .
74 U
184 U
19.5 U
29.1

Jttw
S2.9
50.9
424
•U

LMd
4.5

93
7.6

3,1
29.1

2.1.7

444

48.3

302
04

10.3 UJ

14.4 UJ

lf.1

UMkHi
12 UJ
10 UJ
•7 UJ
tM

Lltt-m
t

134
164

^j
1«1

_J

€



Section 4 Nature mi EJUCTI of Comtituerm of Potential Canaan

Table 4J.J-31

Concentrations of Parameters in IWW Basin and Ditch

Table 4.23-31

F030B
Sampla Dapth Sampla Baal/Won

0
10
20
30

40

50
65
75

Brown curtvy an
Brown undy oft
Yalowtah-brown graval and
•andyM
Yatewiih-brown gravfjl and
undy all
Brown any und
Dark brown Kty und
Dark brown amdy aWy
gram-

Aluminum
18400
14700
12700

5690

2910
11600
7920

4220

J
4
J

i

J
J

4

J

76
6S
89

e

6
6.9
69

12.6

U
U

U

U
U
U

8!
64

75

95
65
4.4

47

J
UJ
UJ

J

J
UJ
UJ

UJ

Barium
175
166
126

71.5

41
166
123

106

J
J
J

J

J
J
J

J

Ban**,
1.7

074
066

OJ7

077
009
044

0.42

Bonn
736
17*
11.2

41

36

10.1
6.6

10.7

J
UJ
UJ

UJ

UJ
UJ
Ul

UJ

CaOnka*
87.7

on
0.7

OS2

OH
0.58
0.56

0.56

Ofcfcn crraMura

J
J
J

Ul

UJ
UJ
Ul

U)

166000
36100
44300

not

5780
31200
6330

76000

J

J
J

J

J
J
J

J

2(9
15-6

18

129

344

12*
113

14

J
J

J

J

J
J
J

J

Cot*
4

59

*.*

4.3

44

61
6

3.1

c«pi»r
46.1
11.1

8.6 .

6.7

13
121

10.1

59

nuortrjn

11700
440
420

200

170
430

300

JOO

tA»

19100
12600

13200

15300
12900
11700

6670

Laad
J 14
J 7.9
J 97

J It

J 7.4
J 74
J 4.6

J M

U
U
U

u

u
u
u

« .

UM»
13.1

15
12

5.6

3-J
15.1
1.6

as

j
J
J

J

UJ
J
J

J
TMOO 14̂ 00

8amma DnpBi Sampla OaauMrMi Total aHoaphonw)
0
10
20
30

40

50
65
75

Sandy gtavtf
Brown davayia
Brown maty til
Yalowrdvbrown gravel and
Undy IM
YBlowlfJi-orown y aval and
mandy rtl
Brown lilty und
Dark brown BBy und
Dark brown undy prty
gravel

5400 J
11400 4
14000 J

2950 J

1350 J
9110 J
4990 J

3650 J

319
370
359

236

260
369
340

247

J
J
J

J

J
J

J

J

006
0.71
1.7

1

0.11
1.1

0.71

012

U
U

u

u

u

73
1.4
1.5

13

46
15
1.5

14

U
U

U

U

U

U

542
11.7
11.1

103

6.6
126
12.5

4.5

41.6

6*
3.1

1*

2
24
1.9

45.2

20200
747
744

146

286
685
404

840

5980
3640
2510

1220

670

2770
1700

(02

J
J

J

J

J
J '

J

J

6J
OJ9
039

0.77

0.2S
0-3

0.20

0-W

UJ
UJ

u

UJ
UJ
UJ

UJ

6.5
0.44 U
0.46 UJ

0.42 U

OJJ3
0.46 U
0.46 U

0.45 U

2070 J
. 705 J

519 J

268 J

275 J
716 J
1280 J

586 J

12
IU
ISA

12*

12.4
130

11*

13.4

U
U
U

u

u
u
u

u

2»
28
26

It*

(.3
23-3
17* _

104

J

J
J

J

J
J
J

J

•44 J
<se j
44.1 J

a* 4

tr j
41* J
Xt.4 J

2M J,

•mtnmgAg.
OT.nf.Mt

EMTUiapon
lift]

1
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Table 4.13-32 Table 4JJ-31

ConcentratkHu of Puiineten In the Caldner Pood Sediment Storage Area A

F050B

8+mp*t O»f»h S*ry* Oftcrlfinen
0 Rwl-brovn day wKh HI
2 n.rt-fro«n city «*>>''*
5 RMt-ttrown cfey «Mtr. •«
' RMl-brovn city *>Ah •*
10 Rad-tronT. clay wuh ift^

Switfrte D»pth SaMivto taferipOon
0 Art-brown day wth **.

5 ' Hart-brow*, dap "*> •*
7 Ft»d-brown ot.tyf44Di.vt
10 tod-browi. day witrt rt

«*— ««»

F128B

SOTttK* D-ifi.* teî DMertpCian
0 Orwyteh-c>oi.m g'*voi>y •«
'0 Modtfai* yrtcmich-bfown »*
?0 Ucxttnt* yaatowth-brown •*
30 Uaferato vvfewVt^rtMn tin
40 !**»«« T«*3-*M> -̂«

undy V*** •*
50 uoctorat* yiiowijh-CiriTwn

tandy gn««iV «*
90 Sandy guvuf w-Th cH
'0 D»* grey tandy gra«8jl
U Dart gray tandy gfa**
1 00 Modvat.) t̂ towoh^rowri I*

Rvpr-t.Mnt.tftM

tO UodVat* y«*>w.*.t>o.,«Ti sif

90 UrxMriM f1*»r***!K»ir. Ml

*° Mod«M.i Mttowitft-tfroini
Mndf y*v»f •*

50 h8jxMr«t.l ,44VM.4).Ull~..

ur^V»v«^UI
60 S*nc^ gr»v«l wtft Ml
70 Oct gray undy 9rav«
BO D-»r* gray unty (T***

nHW"iJ**IU*

"l̂ mnmg.liB
Darjlli* ara m laat
J • EtlimaiarJ walua.
U • Not daladad

Aluminum
20400
20700
21700
I MOO
16300

Haormlum
23>0

4DK
2130
2030

22.000

Alunanum
16200
?IGOO
13900
10400

15100

0810
6200
6070
4160
13400
13.WO

4020
15100' '
59'0

15700

3800
4830
2780
1870

13100

27.000

Anumany
19.1
72.1
212
28

21.2
14.3

46.1
30.1

75.8

443

Mlmmr
64
59
67
6.5

4.4

4.1

67

4.6

4.1

51
10

110
774
441

1030

512
393
265
290
437

487

Amnk
U 156
U 196
U 152
J 14
J 181

> namnr
156
24

22.3
10.4

8.9

0.16

Anvtfc
J 13
J 63
J 3.5
J 1.8

Ul 3.1

UJ 1.4
J 3.1
J 2
UJ 11
J 1.9

7.7

0.77
012
0.15

008

008
0.08
0.07
007
008

0.16

J
J
J
i
J

3
3

3

U

U
u
u
u
u

Barium
234
207
715
201
207
188

36.3
39.S
39

, 25.1
73.5

1.15

Barium
338
185
85
187

198

148
139
91.6
74.4
153
188

37.2
1.5
1.9
IS

1.5

1 7
1.4
1.5'
24
l.ft

1.16

•annum
0«
053
008
035
0.48
1

i HcW
41.1

sir
384
475
91.2

15.5

Bwaum
088
0.76
076
1.3

0.73

0.72
057
0.94
051
0.71

1

21.3
151

U 24.8
U 34

U 69.8

U 204
U 107
U 8.1
U 5
U 11»

19.5

•orai
1590
2450
2180
549
298
IU

OrmopOoatfcal
1850
2320
1880
2070
2*90
J.7

Boron
111

41.2
19.5
9.1

14.9

4.8
64
61
3.8
10.7
1U

128
118
112

103

see
58.4
28.6
47.4
243

17

»

U
U
u
u

J
J
J
J

J

J
J
J
J
J

OMu*.
184
334
127
170
343

19700
15400
32800
38800
17900

87»

caamfam
88.1
813
53.7
82.4

0.71

044
aa
0.48
0.88
0.93

19100
9780
2840
2510

9470

4500
428
140
715

31800

871

189000
188000
818000
178000
159000
7UOO

a f»a.tlur»_
38400
89800

1 8800
77700

3J8U

CMOto.
71100
19400
44800
44200

U 71300

U 18000
U 10700
U 4280
U 12800
U 71000

79JOO

J 18400
J 12200

4880
3430

4280

1940
1910
1790
1130
3870

3.54U

ClBuiia]um
55
1010
1130
814
885
77.6

880
748

918
751
U08

0»oai«am
134
71.4
IU

1 1«.

a

»7
19J
7.9
7.1
1814

' 17.5 '

73.8

1.2

17.1

32
1.1
1.8
1.1
119

1.4
1.9
1.1
1.6
1.9
74

8*w
49.7
no
107
37.1
994

1.9

0*aa)
38
4.9
8.1
8.1

8

84
17
9.8
17
9.9
7.6

19
034
OJ4
OJ2

OJ4

OJ1
OJ2
OJ
OJI
OJ7

1.9

U

c
c

c
c

i

u

u
u
u
u
u

77.8
111
10*

73.2
B.T
IU

4730
9300
9190
3800
3200
670.7

tm~
38j
157
9.9
6.3

9.8

8.5
85
19
8.3
12
IU

20
TO
10
80

100

90
20
to
80
200

HC

ftaoU. _

754000
289000
197000
129000. .

800

TMtal
29.7 U
34.4 U
33.1 U
289 U
2».4 U

OZ7

RMiim
87800
75000
2880
2090

3030

340
100
180
800
•90

U 19.7
U 14.9

2.9
011 U

0.12 U)

0.1 U
U 0.1 U
U 0.1 U
U 0.1 U

0-12 U

OJ7

•TOO
7400
8150
8530

14.400

lf4BO»la.a> _
837
794
934
988
981
44.4

M.
17900
1MOO
12900
12700

13200

18100
19000
18500
11900
12700
14.400

748
119
288
17.5

78.1

111
25.1
15.1
10.5
21

41.4

902 J
108 J
131 J
524 J
71.7 J
HI

»- .
1070
1840
1790
2080
2«0

8U

L.M
18.8
• 8
9.1
17

m

9

11
12
4.9
13
13
•8.1

MOO
1220
851

44.8

91 i
9a.9
52.9
4U
45.4

9U

UM«.
5.1
11
9

4.3
4.3
111

UH»«
34
84
11.4
10.5

tit

7.5
14
44

9
H

19.1

U
u
u
u
u



Section 4 Nature and Extent of Constituent of Potential Concern

Table 4.2.3-33

Concentrations of Parameters ID Soli in the Caiclner Pond Sediment Storage Ar

F051B

Table 4.13-33

7
9
It
14

Sanpta Oapft
5
7

9
II
14

RapmantaKM

Saropla Daacrtotkm
Pad-brown to tan arly und
Rad-brown to Ian sity und
Pad-brown to Ian atty sand
Pad-brown to tan iflry sand
Pod-brown to Ian tiny und

Rad-brown to tan stay sand
Rad-brown to Un a% sand
Pad-brownto tan slay sand
Radteown to Wn afty und
Rad brown to tan tttty sand

(

Aluminum Ant
5460
11800
10600

14900
15400
19.900

Hagnaun tun
1190
9680
2060
?710 E
3570

22.000

rmooy
7.1
67

5.9
7.1

82
4.J

fjanaai
S0.4
383
20
11
35

1*2

U
U
U
u
u

133
86
92
8.4

8
7.7

Haraun
1 J

025 i
3 J

9.4 J
16 J

0.1«

Banun

645
114
171

216
159
186

16.1
26
9

86

115

*
U
U
U
u
u

BsnOwn
0.48
0.7

066
0.71
033
1

WctrM
120
15.1
14.7
20.9

231

194

Bonn
566
20.5
46.2
SI

43.9
114

OiaajntraaUKI
1190
72J
131
140
147

J.7

CMklrtom

U 3J
31.3

924

* TottPtaaptonji

69800
2000
6790
10900

J 16100

(72

dfchm

33900
32400
91700
9(800

8610
9320
9040
7010
8800

U*U

Clauatoi

328
29.1
133
173
153
274

• tail
•OS
44
1(7

•12
404

146

Cctral
049 U

7
3.4
3.1
3.7
74

8Jhw

9.9
U 0.87 U

12
2.4
044 U

14

COM
76.1
11.1

16.6
274
29.3
124

Sodkia. '
4870
902

1300

1700

170,7

•tarTU.

830

28)00
40900
30300
•oo

Thaduai

28.7
28

244
a 7
292

' OJT

U
U
u
u
u

tan
3670
12100
13100
13400
13800
1MOO

yamdto.
390
441

110
183
168

4*4

Laid
134 UJ
6.7 UJ

10* UJ
(.1 UJ
6.7 UJ
H-1

Zta
1290
732
437
410
936

O4

UBaUB

103
3J

5J
1«.t

U
U
U
u
u

F127B
Sa^MOapo.

0

IS
25
35

Sampto Oapfll

5
IS
K

3S

DapmantMIn

Sampa>Da*crfctlon
GnjytsMxown dudge

Uodarvia yaauwlaMxown fJK
uodanta yaBow4^M>niwn iJn

Uxttrua rrtowish îrawn «n (Ml)

Mon>ra1» yaltow»h«>f>wn tin
Hndvam ya«ow<it>«n>wn id!
MoO"i*» yvDowlcMMOwn aM
Mod«WA yaaowittvbrown sW lw«l)

Akanaum
14300

9030
10300

12900
11.900

16100
17400
164OO

M4CO

22.000

Anltoionv
32.6

4.3
42

81
14.1

>07
363
370
361

3B9

412

Anjanfc
J 271

UJ 63
UJ 38

J 37
7.7

7,7
007 U
008 U
009 U

009 U

0.1<

Bartun
107

199

118

129
IX '.

39
14 U
14 U
14 U

V6 U

2-15

BanrDun
14

095
057

. 096 _
1

107
11 1
12.1
13

13

194

Bonn
4360

11.3
10.6

114
124

12800
146
612
27

3.5

J.7

CadOlwi
616

0.42
0.91

047

14

J 64600
j iaso
J 695
J 611

J 806

(72

*-*_

264000

U 92400
U 94000

U 3TBOO
79400

42200
4790
4840
2260

2730

146U

C1«oa*aa
674

14.7
19.4

172
274

376
071
026
0.26

OJI

146

COM
7

9.4
44

s*
74

97 e
033

U 033
U 0.33

U 0.37

14

Comr
72.1

9.4
88

10.6
IU

8000
U 180
U 1990
U 2300

U 1140

HC

FkMWt
221000

470
930

420
•to

266
14

0.11 U
0.11 U

0.13 U

OJT

Iran
(410

11700
11600

13200
14400

•73
164
17»

20.1

234

454

Laad
943

92
8

83
n.1

8010
834
48.4

40.9

94

914

,~_

IU

10.7

IU

19.1
M.1

i *r* In mg*
t w In kkM

J •
U - Hot d
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F054B

Sarnpaj Dap* Sampla Dmcftiabn
40 Raddich-yanow srfl

42 5 Raddlth-yaiow tin
45 Raddicn-yOoo sal

47 5 RaddWi ytfm> •"
SO Reddish-ysllow s*

40 Raddtsn-yaflow stl

45 R«Msh-yaao» sal
47.5 Raddish.ytatow ill
SO Raddistvvattow SMI

RapraaanMhn

F130B
SaaiptoOaplh Sampla Oaacrtpllon

0 Dan, yato» sin

20 Modarala yaKMsn-ofoon s«l
X Sandygraval
40 Ssndygraval
SO Sandygraval
60 DaHt giay stty sandy graval
70 Modarata yaaowlevbrown

sandytfl
80 Dark vaaowlaH-brown sandy

graval witft stl
100 Oar* yasoMftsH r̂own sandy

oraval wwi stl

10 uodaraia yaltoaish -drawn an
20 Modarata yaaowlsh-brown an
X Ssndygraval
40 SandygraMl
SO Sandygraval
60 - Da* gray scry sandy graval
70 Ucxtorala yaHowltfvbrown

sandy an
80 Dart yasowfen-orowm sandy

gravflfwrthBH
100 Da* yaaowian-Drown sandy

graval MM SHI

Hf>M:
Rosufts ant hi mg^cg
Dn#n ara n la«
J • Eolmalad vakja.
U-Notdauclad
NC • Not c*lcuaf»d

Table 4.2J-34
Concentrations of Parameters In Soil In the Former Kiln Scrubber Overflow Pood

18600
11700
9780
7540
12900
13.900

13400 '
12400
13300
9510

14300
22400

Aluminum
5760
16900
9560
3080
1720

1610

2290

15200

8840

8820
13.900

12100
14600
1590

926
607
1150

6960

4250

S320
23400

Antknomj
187
165
159
163
164
14.3

407
357
312
387
385
482

Antimony
3.9
4.5
4«
4

38
38
8.2

4.8

4.5

4.7
14.3

329
448
323,

460
247
383

551

421

358
482

UJ
UJ
UJ
UJ
III

UJ
UJ
UJ
UJ
UJ
UJ
J

UJ

UJ

UJ

Araantc
137 J
7.7 UJ
59 UJ
125 J
S3
7.7

008 U
008 U
0.06 U
009 U
009 U
0.16

Ananlc
1.9

11.3

11.9
24
4.5
17.4

3

7.4

3.7

3.1
7.7

1
045 U
008 U
019
0.57

0.35

0.51

02

057

12
O.U

Bartxa
144
127
79.5

92.1

115

3.2
2.8
27
2.8
24

2.11

Bartuai
97.7

159
139
591
383
308
72.5

139

185

116
188

1.5
1.5
4.1
1.3
IJ
4.1

1.6

26

1.6
2.15

U
U
U
U
(j

U
U
U
U
U
U
U

U

U

II

Banfkaa
17
1 4

08>
082
0.91

1

28
17.5

17.4

136
176
19JJ

Baryttim
13
15
1.1
03
017
0.31

0.38

1

0.7

086
1

784
22

204
144
10.9

146
10.3

18.3

13.5

7*
154

Boron 1
192 UJ
134 UJ
9.4 UJ
10 UJ

15.7 J
124

967
29.5

236
2»3
31.9

17

Boron <
Z17
12.1

9.3 UJ
3.2 U
2.4 U
J.I U
1.8 U

12 U

9.7

9.1 U
114

22.1

61.1

67.3

36-2

3
11.5

2.1

26

42

76.5

37

"T*"*"1

289
398
123
89
lit

'•*

2580
2480
1570

1380

1330

(7>

MariUB
77.7

281
178
78

18.3

18
1

0.41

1.1

OJ6
14

3190

1730

920
494
329
472

817

893

788
872

Cafcajaj
42200
43200
39400
28800
43500
71400

2920
1980

1710

2910
I48U

Cateaja.
284000
36800
49100
8930
4900
1980

8380

4820

19000

U 28400
7UOP

2470
3370
1*30

819
383
989
894

3040

1700

1790

lf*U

Clauraajn
222
164
14.1

11.1

192
274

9.4 J
187 J
4.7 J
149

Ctmariupj
304
224
13.1

22.7

8.7 .
84
9.7

t

20.5

18.9

124
274

44
- 114

8.6
9.4

1 ̂
2.1
24

24

1.6

24
348

CctaJ*
95
67
7.5
64
T.I
74

0.88

042
049
0.89

14

Ca*a*
0.4
9

61
2.4
3.4
44
34

8

7.7

6.1
74

7
0.34

0.38

0.31

04
04
04

047

049

048
14

U
U
U
U

U

U
U
U
U
U
U

U

U

U

Coopar

8.1
74
7.4
83
124

880
889
703
679

t70.7

Caspar
77.7

108
11.1

5.7
81
142
142

104

384

8.9
124

150
280
200
20
20
40
20

80

200

320
NC

nuorUa
2700
1720

1280

840
VK

600

297
24.7

29.5

294
DJ7

nu_

37400
3390
1380

349
108
M4
232

$40

329

178
800

9.1
124
04
0.1

048
0.1

U O.I

019

0.11

0.13

027

koi

10900
10900
11000
12800
14̂ 00

U 107
U 794
U 39.9

U 824
4M

tan
3830
13700
10900
8280
9470
18400
13800

17200
•

1*400

12400
1*400

J 281 .
J 199

842
Ul 12.1
UJ 6.6
UJ 112
UJ 84

J 284

UJ 23.7

J 18.7

Table 4JJ.34

Laad '
74 0
8* U
6.4 U
8.6 U
114 i
28.1

1100

911
39B
989
(24

LaaJ
124
9.9
9.7
3.7
24
4.9
4.4

102

74

84
29.1

809
823
889
1070

139
148 •
484

934

57.3 '

372
824

UMa.
19
8.6
92
7.4
124
18.1

UMaB
9.4
12.1
9.6
2.4
2

1.4
44

196

9

(4
N.1

U
U
U
U



Section 4 Sdlure jnd Extent ol Consti tuents ol' Pni

Facility Soil Summary

SIMPLOT AREAS

Without Hf.d

Triple Superphosphate Am

Fanner Phosphoric Acid Loading/Railcar

Cleaning Arci

Suifunc Acid Planu HI and n

Phosphonc Acid Tank Containment Area

Phosphoric Acid Loading Area

Ammonium Phosphate Plant *l

Ammonium Phosphate Plant *2

Roads

Bone Yard

Ammonium Sulfate Plant

Sulluric Acid Loading Dock

Water Reclaim Area

Former Ore Pile Area

Former Pillow Tank Area

With HnA-

Former V/ater Treatment Settling Pond

Dcwatering Pit

East Overflow Pond

Upper Gypsum Slack

Lower Gypsum Slack

Former Cooling Pood Area

Cooliag Tower Area

Former Unlined Ditch

FMC AREAS

Wlthn.ll H>«d;

PCB Storage Shed

Phossy Wasle/Precipitalor Slurry

Pipeline Cleanout Areas

Septic Drainfields

Tret-Line Area Adjacent to Former

PondTS

Long-Term Phosphorus Stonitc Area

Raikar Loading tad Unloading tt

''in'H'i'ti Paving Company

Secondary Condenwr Ana

Former Tntutbrrntf Salvage Art*

Bannock Paving Area

Chemical Lab Seepage Pit

Pave Area North of Furnace BuiUinf

Area West of Mobile Shoo

Phn Dock Ana
StuleOrcHanoUm

Roads

Watte Oil Storage Area

9S Storage Afea

Active LaartflO

IS Recovery Procen

JUliJifld:

Formes PoadSE

Former Pood 66

Railroad Swale

IWW Basin and DUcb

Catew Ponds and Cafctncr Pood
Stdlfjmiii.

Former Kiln Scrotter Overflow Pood

SollBorln|

Identification

Numbers

SOSOB-S053B. S098B
S056B. SI03B

S062B-S065B.SI04B

SOS4B. S055B.

S066B.S067B. SI05B

SO JOB-S037B. S 1 06B-S 1078

S038B-S045B.SI07B

S082B-S086B. S088B-S090B,

S0938-S0968
S079B-SOJIB

S046B-S049B. SI09B
S058B-S06IB

S072B.S073B. S102B

S074B-S078B

SOIOB, SOUS

S007B

SOOSB

S099B

S003B-S006B

SOOIB.SOD2B

SOTQB.SIOOS

S058B.SO69B.SIOIB

UDPOI-UDPtM. SO97B.

SSODPOI-SSODP06.
SBSODPOI-SBSODP04

Soil Boris*

UenrMeattai
Numbers

F043B-F045B

F070B-P0798

F046B-F049B

FCB5B-HH7B

F062B.FOS38

F083B.FOM8

F032B.FOS3B

F035B.P336B

FOS06-K1UB

F028B. P039B

P066B-f069B

F0608. RMIB

F064B

P0908-PVMB

FIOIB. 101*. FICHB, FI03B.

KMR.FI05B.FI06B.I07II.

FIOSB-F1IOB. Fll 1R-FI13R,

Fl I9R. F121R. FI22R. FIUB-FI26B. FI29B

F037B

POJ4B

F027B

F038.FD5M

8150. B\tBVJ

B-I.FO)3B

F024B

1U.F025B

130. FD26B

FI62B

P039B-P047B.PIJ1B

FI30B

F023B. PWOB. F031B, FI2S, FIJ7B

F034B. FI30

DtfO\ of Fill

(rmopr

0-3.5
7

0-7
4

7.8
9

2
0-2

None

2
• 0.5

0-3
None

None

11
2J

None

38-66

63
• 10- 15

7.J
None

Depth of FU1

(tetlbpr

7.5-17

3-25

fen than 2.5

7

None

7-9

10+

6-10
4-5

Not known

J-5
2

4J

0-5
0-2

20
5

None

9

10-14
4J

II

5

None

None

7.5-li

0-14

40

Maximum

Oeolh

Sampled

(ftct btp)1"

10
7

20
5

10
10
12
2

2
10
10
20
2

10

15
26

SO
' - 220

145
80
17
33

Motown

Depth

Saatphd

(f«bf,r-

17
27

II

7

7
9

20
12
9
70
9

2
4J
1
2

20
20
IM

10

90
31
75
141
in
70
tt
TS
100

90

Mailmum Dtpth

of EMF-Relaced

Rtprtacnutlvc Level

Eiceedanee In Native Soil

(f«t btf »'""

10
No native soils sampled

Not applicable (d)
5

10
10
12
2

2
10

Not applicable (d)

7

lea than 2

Not applicable (d)

13
2.5
50
169

145
55
17
2

Maximum Depth

ofEMF-ftdated

ttiprr mil alive Uvti

Eutcdaocc la Hath* Soil

(fee. on)"""

NotaopUcable(d)

27

10
Not applicable (d)

7

No native Mill sampled

17

II
7
30

Not applicable (d,

No native soils sampled

No native soils sampled
6
2

Not applicable (d)

13
Not applicable

10

90
31
75
141
ISO
26
70

Surface

100

SO

Predominant

EMF-Rdatcd

OxuUlucnu Above

Representative Level]

P. SO4

P

P

P. SO4
SO4

Various (b)

Various (b)
S04

F. P. SO4

Various rb)

Various (b)

F

F,P,S04.Cd.Zn
P
P

F.P
P.Zn

Various (b)

Predominant

EMF-Rdaied

ComUtntnU Above

Repmentatlvt Levels

at Mailmum Depth'"

P

P

Various (W

Zn. F. P. gross alpha

P. K

Various (b)

P.Zn

P

P. F. K.Zn

F.P.rCZn

Various (b)

P.Za
F. P. K. Zn
F.P.K.ZO

F. P. K
P. K

P. Ml
P

Various (b)
P.F.K.Ca.StNi

Zn-Cd

Noaa:
(I) IJCpCfal aVC IppfOliUlaitP

(b) Warto»s--Seeleuar«ltabfcsinSectic«42.2or4.2Jlorr*eciftelislc*
(c) »V|HliHTf<'~f*Tr"-r--r— ""r"y-^~ -"-iiirnaiiilir I n r l

.JÛ  tl- ... .̂ ..

(d) 74otappUcaMe* -

nrrr lanrr i Table was dt»tloped rroa area lea summaries provided in Sections 4.2.2 and 4.2.3 for
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EXPLANATION OF SOIL AND ROCK SYMBOLS

4B00

o 4S00

DISTflNCE ALONG PROFILE, feet

GRAVEL ONLY

SANDY GRAVEL

SITY GRAVEL

OLAY€YGRAV£L

GRAVEL. SAND I SJt T w ROUGHLY
COMPARABLE PflOPOflTlOMS

GRAVELLY SANO

SANOONLY

CEMCNTED 00 MOURATED
SANO SANDSTONE

SI TY SAND

CLAYEY SAND

Cd.Cadmium

Pb-LMd

V -Vnwiadhjm

Cd Pb

GAUCHE AND CALCTTE -CEUENTEt)
ALLUVIAL OCPOSITS

K 86.8 17.2 (Conc«otmlkxw in mgftg)

BECHTEL ENVmONHEHTAL, INC.

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

CPOM Section of Upper Gypmn Steck,
Cadmium, Lead, and Vanadium Profile

21372 FIGURE 4.2.2-5



4540

45B0

4480

-

4440

4430

4400

4380

S001

Cd Pb V

148 NO 314

NO NO 174

0 SO HO 10 4

NO NO 10«

NO NO »

NO NO 241

NO 38 10S

NO S 9.2

1J ND 1J.1

NO ND 121

IS NO 14.1

4.1 in ui

0*4 NO U

5
OM 144 lit

iSB

OISTftNCE ftLONG PROFILE, f*«t
-SSf

FXPLANATION f?F SOIL ANn ROCK

MOUSTMAL F1.L OP OTHCn

SAHOY GRAVEL

SJLTY GRAVEL

OAYEY GHAVEl

GRAVEL SAND > SIT K HOUOH-Y
COJPARABLE PROTORT10KS

GRAVEUY&AND

SAHOCM.Y

CEHEHTEO OB »«OU<<ATEO
SAND SANCSTOHE

U.TYSAM)

CLAYEY SAHO

Cd • C«*T*ini

Pb'LMd

V - V«n»**n

Od Pb V

OMVEU.Y «LT

SANDY SR.T

9LT

CLAYEY »I

GRAVEU.YCIAY

SAHOYCLAY

SlfYCCAY

CLAY

CALCHE AMD CAtdTE^EHEMTED
AUUY1AL DEPOSITS

4 1 12.1 16.6 (Cancontntont In mcykg)

BECMTB. ENVROtMDITAU MC.
• A> rHAIIOIlOO

EASTERN MKXAUO FIATS
POCATELLO. PAHO

Cross Section of Lower GypcoB Stack,
Cadminm, Lead, and Vanadkoi Profile

21372 FIGURE 422-6



EXPLANATION OF SOIL AND ROCK SYMBOI S

«DC«

460B

4580

4560

4540

4520

4506

4480

4460

4440

442€

4400

J*Mtt•••JOO

— — _ _ ^

5063 ^

I

1

'/
2 Kj-V

-

*? ° <="
j 84 152 88

,

1 65 89 67

[ 73 129 64

ND 18 6.2

41 38 13

ND 5 16

2
•&

m sees
sa rp™

;
ra881 •Al Cr Cu 1

H A. c, Cu f< ,2I M 1

lb ,T. r
6.7 lt» IJ

1 NO 17.4 ••
8 1.4 78

NO 18.5 10
ND 14* 1.1

NO 14J 82
NO 141 88

ND 17.3 11
NO 163 f S

NO 11.1 81
4,4 ND 121 81

k J NO 51 5
• 1 NO 18* 12
-•J »fl NO 103 54 NO a* 14 :
.IJ NO 1.4 12

NO 206 II '

ifn NO 142 13 NO ti M 13

L" «a a u
NO 188 11 H

4 5 174 13

4 14 10

44 132 12

33 142 12

r7
¥

23 S NO

1
i
i3
I

A» Cr O

ND 11J 6.5

ND III 16

ND U 43

NO 114 M

NO 7.7 14

NO 148 74

NO 108 74

NO 63 44
HI

NO 114 7.1

NO 11 7.7

it
111

123 12 64
6.S 83 64

wee
JSS

•1

•
1

•
II

.

flH

.
-
i

•

i
J\

'

t

iij

i

10ee
 nT^

88 20<w 5555 — — 3358 3555

MOUSTOUL FVL OR OTHER
AHmciAL TOPSO.I

GHAVtL O*Y

SANDY GRAVEL

SM.TYQRAVEL

CLAYEY GRAVEL

GRAVEL. SAND 1 SIT M ROUGHLY
COMPARABLE PROPORTIONS

GRAVELLY SAND

SAND ONLY

CEMENTED OR MDURATED
SAND. SANDSTONE

SITYSANO

CLAYEY SAND

'

At-Are*nlc

Cr- Chromium

Cu-Coppv

At Cr Cu

6.4 12.1 98 (Con

GRAVELLY SR.T

SAMDYS4.T

M.T

CLAYEY SI.T

GRAVELLY CLAY

SANDY CLAY

W.TYCLAY

CLAY

CALO* AND CALOTTE CEMENTED
ALLUVIAL DFPOSITJ

•ASALT

TUfF

RHVOLfTE

BECHTEL ENVmONMENIAL, INC.

EASTERN UICHAUO FLATS
POCATELLO. IDAHO

Cross Section of Upper Gjptum Stack,
Anerdc, Chromium, mnd Copper Proffle

21372 | FIGURE 4JJ-7



FXPLANATION OF SOIL AND ROCK SYMBOLS

«D«

453

4500

4480

4460

4440

4430

4400

4380

seel seea
mn

I

;

I

i

g ta 0 Cu

II M M ,,1 *• 0 Cu 1

NO 107 M j
57 II 7J

NO « U

ir

, 1 11 12 1
lj 6.1 57 11

' U 10 11

54 61 It

* 5« IBS IS |
NO Its SJ

*• IM M 1
NO 15.7 77

4.* 13.1 7J i

NO »4 83 y

ij NO 13.S .S «4 «" « I

1

.

••'4
TfT

i

ffl

0 50 100 150 200 558
OISTW4CE W.ONG PROFILE, fe«t

• »»A/»iw«««. rn.1 V^" wir^" urn W~«M».- --
I ARTIflCIAl IOPSOCL hO

1 SAMDYM.T
L'3 OBAVflOWY

1 H-f
I'J SANDY GRAW.

ffll S«.TYOIW«L

M M GRAVEUY CLAY
M CLAYCY GHAVEt.

M .-pjyjL MM, g sit M HOUGH. Y 1 SANDY CLAY
Ml COM»»AA»Lf PHOPOBIOrt

M H SUTYCLAY

1-
1 SANOOM.Y

M CAlC«ANDC*LaT€CEUe»rH>
KI CEM€NTEDC«»«)OIIATeO pj ALLUVIAL DCrOSTTS
K5 SANO SANOSTONC M

*,
J «. tASALT

l>5 • T""Kl CLAYtYSAW!

S2 fe

H

Cr « Crircxnkjm

Cu- Copper

At Cr Cu

3 18 12 (Concentration* ki mcAg)

BECHTELENVK3I
•AM PHAB

WHDITAL,MC.
«i«eo

EASTERN MCHAUO FLATS
POCATELLO. DAHO

Ctaoi Section of Lower Gyp*«i> Stack,
Arsenic, Chromium, and Copper Profile

®
Mk

21372

I«I«««IO •»

FK3URE 422-8



EXPLANATION OF SOIL AND ROCK SYMBOLS

S803

4600

45B

4560

4S40

4530

4500

4480

4460

4440

4420

4400

[ HO 34300 445

500 1770 34 1

510 1710 36.1

560 1390 52*

1100 Z660 SOI

1000 466 101

sees

ieoo

4*0

450

440

390

420

4BO

370

470

450

420

440

470

340

430

14tOO 491

8070 37.2

no 37«

•03 323

714 38J

6M 40J

630 432

180 45.7

280 465

25* «32

671 45.2

•70 57

75» 47*

n» 505
455 47J

1060 54

749 54

310 16300 525

4000 5540 150

MO 160 36t

4tO 11«0 36 •

220 431 504

390 621 334

490 <0> 2»6

170 MO 40.5

340 904 424

310 3C3 3«4

3K> 000 406
330 «3» 3"

4380
~50e~ 1508

DISTANCE ALONG
"5S53— —5505"
PROFILE, fe«t

3&B "3550"

SANDY QAAVEL

S».TY GRAVEL

CLAYEY GRAVEL

GRAVEL. SAW I S«.T MROUGH-Y
COUT ARABLE P

GRAVELLY SAMO

CBiCMTEO OB WOURATEO
SAHO SANOSTO«

MTYSAMO

ClAYfYSAHO

CPAVf UY Sit

SANDY WIT

S«.T

CLAYEY S«.T

GHAVSU.YCLAY

SAWOYCLAY

9«-TV CLAY

CALCK AMD CAi(3TE<;E>«HTH)
ALLt/tflAL DEPOSITS

•MM

TUfl

IWYOIITT;

F-Fkiortd*

P M Phocphoruot

Zn-Zkw

F P Zn

480 785 49.6 (Conc«»iliaUon« In ntgKg)

BECHTEL ENVRONMEMTAL, IMC.

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

Crow Sccttotj ft Upper tjjfnm Stack,
Fluoride, Total Ptawpkorm, ud

Zinc Proflk

21372 FIGURE 4134



semi seea

4 see

4460

4440

4430

4480

P Zn

4380

13180 4000 73

560 74SO 402

100 303 34.4

110 216 31

1500 71) SA4

BOO BOO 403

TOO 280 264

230 347 827

P Zn

•no 3410 su

2470 4)60 135

220 2«60 M.3

130 1300 4S.1

MO 548 37.1

230 10» 4(11

1"0 2S3 30J

8
SCO UK 1(8

DISTANCE ALONG PROFILE. f«et

^XPLANATION OF SOIL AND q"f.K SYMBOLS

MDUSTMAt FU. Of OTHER
. TOPS:*

GflAVEt ONLY

SANDY GHAVEl

CLAYfY BRAVEl

OHAVtL. SAMO « St-T WBOUBM-Y
COMPARABLE PROPORTIONS

GftAVtLLY SAND

CEUENTEO OB WURATID
SAMD. SANDSTONE

SUTYSAMO

CtAVEV SAND

Fm Fluoride

P. Phosphorous

Zn.Zkic

F P Zn

SAMOVSV.T

Kl

(XATtTSlT

OR«VBJ.»CL«Y

SAIOYCIAV

SILTYCLAY

CLAY

AU.I

BASALT

160 549 37.5 (Conc»n»r»ttoo« h mg/kg)

BECHTEL ENVVIONMENTAU MC

EASTERN MCHAUO FLATS
POCATEU.O. PAHO

Cross Section of Lower Gypsum Stock,
Fluoride, ToUI Phosphorus,

»nd Zinc Profile

21372 FIGURE 4^.2-10
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Characteristic Constituents
of FMC Potential Source Solids
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I 444e

I

Cd P»

138

rex
0.71 68 24 3

77 205

NO S.I 21J

Cd Pb V

0« I 20

01 6 l« 7

017 64 12

XI 157 55

NO <9 nt

NO e.l 27 4

NO 101 304

NO 1.4 331

NO NO 361

NO 17 411

NO 19 33.7

8
NO 195 a,

9110 «83 234

0.71 114 172

074 72 225

O.I 10.3 22.1

F833
B-l

oa pt v

1.4 - —

1S.1 ».l 1«7

NO 1.4 III

NO 41 194

NO 55 214

NO II 19*

NO S.4 234

NO 027 111

NO 117 25.2

NO 74 2*J

S

NO 17 tti

Ol P» V

144 301 Ml

04 1.9 IIS

O.I 113 II*

0 1 1 9 7

a** ii 11.4

DISTANCE BLONG PROFILE, f**t

EXPLANATION OF SOIL ANQ ROCK SYMBOL

TOUSTRIA! m on OTHfp

•RTIOCIV. TOPS01L

SANOV GRAVEL

Sitrr GRAVEL

CLArEYGRAVft

GRAVELLTaiT

SAwovsm

SH.T

O.AVEYSILT

nRAVELLYCLAy

SANDVCLAY

S«.TYCLA»

CLAY

CAIJCHE AND CALCITE CEUEWTEO
AUUV1AL DEPOSITS

BASALT

TUfT

RHYClrTE

GRAVEL SAND I SIT n BOUGH. Y
COUPARA8LE PROPORTIONS

GRAVELLY SANO

CEUENTEO O" UDURATEO
SA«0 SANDSTONE

SN.TYSANO

CLAYEY SANO

Cd-Cadmium

Pb-LMd

V-Virwdium

Cd Pb V

0.88 9.6 13.4 (Concentration* In m&a)

BECHTEL ENVWONMENTAL, MC.

EASTERN UICHAUO FLATS
POCATELLO. IDAHO

Southwest Pood Am Sedan
Cadmium, Lead and Vanadlnm Profll*

(Sheet 1 of 2)

21372 FIGURE 4.2.3-4



EXPLANATION OF SOIL AND ROCK SYMBOLS

4S88r

4568

4548

4528

4508

4488

4468

4440

4429

4400

4388

F834 n v

251 107 219
NO 72 H4
13 91 »3
13 NO 59

6-2
| 4150 574 1(3

0« «2 241
0» 11.3 257

4360

TBT

Cd ft V

0.< 64 211

oe t.i 22.1

O.I II 23«

0.1 62 11.4

06 7.1 21.1

—1*8
DISTANCE ALONG PROFILE, fnt

MOUSTMAL FK1 OH OTH61

ORAVEIOM.V

GAAVEU.YSX.T

MNOTH.T

SIT

CLAYEY OKAVt I

GRAVEL. SAND I SIT W KUOHL1

OMVELLVCUY

•AWDTCtAY

QAAVCUTSAMO

SAW DHL »

CtUENTtDODMOUMIED
WMDiSANDITONt

SJ.TYIAMO

ClAYf r SAND

Cd»<

Pb- Chromium

Cd fb V_

0.6 7.1 21.1 (Conctntiafloro In ragfcg)

BECHTEL ENVnONUBTIAU MC.
• » FHA.C I tCO

EASTERN MtCHAUO FLATS
POCATELLO. IDAHO

Southwect Pood Area Sectioa
Cadmium, Lead, and Vanadium Profile

(Sheet 2 of 2)

21372 FIGURE 4.2.3-4



EXPLANATION OF SOIL AND ROCK SYMBOLS

SlTYClAr

CLAY

OUVEL SAND I SI.I M
E W10POBT.S

MWll

TUFF

BMVOtfTE

A»» AfMrtc

Cr. ChrocTikjm

Cu-Copp«r

A» Cr Cu

43 18.1 9.3 (Conc«ntrMloni ki rn t̂cg)

C EUENIto OH NOUflATEO
SAND SAWOSTONC

BECHTEL ENWIONUENTAL, WC.
• AH FHAI ICI tCO

EASTERN MICHAUD FLATS
POCATEUO. IDAHO

Southwest Pond ATM Section
Arsenic, Chromium, and Copper Profile

(Sheet 1 of 2)



454

4550

4 see

4480

4460

4440

4430

4480

4380

4360

F034

B-Z

14 IS.g 7
ft 153 7.2

• 4 129 IS

14 141 tz

—I$B—
OISTANCE ALONG PROFILE, f««t

-2SJ-

EXPLANATION OF SOIL AND ROCK SYMBOLS

MOUSTMAL FU OR OTXR
. TOPKM.

ORA«10«Y

tANOTOAAVfl

OWVtL SAM) I SI.T M MDUOM. V

OKAVEUrUMO

C£MCMTEDO«MX»UTEO
WMO.MNOSTONC

H.TVSANO

cutirriwra

UNOTII.T

HI

CUATIYM.T

OR«VB1T(XAY

t«NOVCU>T

(LTV CUT

CLAT

CALCXH AMD CMCITE-CaWTB)
«u.u

TOW

wnourt

As-ArMnfc

Cr - Chromium

Cu. Copp«r

A» O Cu

S.4 14.0 12 (Conctnlratlon* In mgfeg)

BECHTEL ENVMONMENTkL. MC.

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

Sootfe west Pond Area Sccdaa

Arsenic, Chromium, and Copper Profile
(Sheet 2 of a)

21372 FIGURE 4.2.3-5



S 4440
r-

F P Zn

FB24

138

fax
r P a .

1810 1400 S3 8

1570 IMO 377

2440 13800 424

F P 2n

330 1700 MS

•030 25700 15200

1510 1«40 «53

•to i iao tt

**> 1S«0 52J

1330 4200 604

710 teOO 457 TOO 1160 641

» ~5 ,,S\ffl

240 1300 35

«'0 KO 573

460 10aO 431

F P Bl

10< MOOO 6MOO

156 5770 1500

166 2*20 1070

220 2320 1«2

F»33 F p a
B-l

4130 6410 7320

1MO 1(00 174

1210 l«30 757

r p a.

4 m 41.4

2 707

SS— —888— —IB&B—
DISTflNCE ftLONG PROFILE, f«.t

EXPLANATION OF SOIL AND ROCK SYMRp(j

•OUSIBI*! F«a OR OTHER
AHT*ici«i

GRAVfl O

SAWV GR

CUYEV GFUVEl

GRAVELLY SCT

S*>JOVSitr

SltT

CLAVEYSHT

GRAVEU.YCLAV

SANOVCLAY

SxrycLAY

CU>Y

CAUCHE AND CALCfTCCEMENTED
AUUVlAt D€PO5TTS

BASALT

TUFF

GRAVEL. SAND « SIT IN HOUGH.Y
COMPARABLE PnOPOBTlOrB

GRAVELJ.Y SAND

SAM) OH. Y

CEMENTED OR MXfHATEO
SAND SANDSTONE

F-Fkiorid*

P - PtXMphorou*

Zn -Zinc

F P Zn

3 586 29.3 (Concw**ton» In n>o*g)

BECHTEL ENVRONMEM1AL, INC.

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

Southwest Pond Area Section
Fluoride, Phosphorus, and Zinc Profl

(Sheet 1 of 2)

21372 FIGURE 4.2J-6



EXPLANATION OF SOIL AND ROCK SYMBOLS

4S88r

-'
.

4560

454

4530

4588

4460

4440

4420

4400

4388

FB34

1MO 1730 XC
212O 1170 I4«
MO 767 210
1M 477 at

f P Zn

7 7»0 51 e

57
IN
IS

74100 S2000
1870 1iO
1110 «7 2

4360

130 2MO 412

M 1WO 406

2 7SO MS

163

J

106 ~sse-

MXJSTMU. nu ox OIXR
. TO**OI.

swovoiuve.

OMVCL. UM> I H.T M •OUCH.''

DISTANCE ALCme PROFILE, fMt

OMVEUVSWO

SWVCM.T

CtMWTtD O" MWU.IHI
UMO: SANOSTONf

•LTTVIMO

cuvrrwNO

WVlVtUYHT

1WOTW.T

M.T

CUIYIYH.T

ORAVtU Y CU>Y

SMOYCtAV

H.TYCUT

CLAY

M11WUI.D90VTS

F.FIuorid*

P » Photphoiou*

Zn »Zktc

F P Zn

38 1600 49.6 (ConcOTtrettMu h m»Vg)

BECHTEL ENVnONMEMTIU, M&

EASTERN MICHAUO FLATS
POCATELLO, IDAHO

Southwest Pood Area Sectioo
Fluoride, Ptiocphonu, and Zinc PrWUc

(Sheet 2 of 2)

21372 FIGURE 4i3-e



EXPLANATION OF SOIL AND ROCK SYMBOLS

4579

456

4550

4540

4538

4510

4490

4480

4470

4460

4450

Cd ft, V Cd Pb V
me F050

134 10» m
1Z7 133 K4

- -; -

NO « 281

NO 61 18?

NO S2 25 3

NO 49 IS 3

NO S3 10 S

NO 63 21

C4 P* V

Mt NO 21.4

1S.1 fj 1ff.S

13 NO 1t>

O.S3 NO 1U

Oil NO lit

051 NO 1S«

FB23

~50 568

NDurmw. FU. ox OTXEK
AHTV1C1M. TOTSOW.

OHAVB.ONIY

SANDY OIIAVB.

W.TYOMVR

CLAYEY OMAVEL

OJMVB-1AND • K.T « ROUOKY
COUHIUILE FK

OMVB1.YIAND

(ANDOM.Y

OMWU.YH.T

CLAYIY BLT

OBAVEliYCL»Y

SAMOVCLAY

SLTVOAY

CLAY

TOW

RHYOUTi

Cd-Cwknkim

Pb-Uad

V -VanwSum

Cd Pb V

15.1 9.3 195 (Concentration* In mo/kg)

OISTANCE M.ON6 PROFILE, f««t

BECHTEL ENVRONHENtU, MC.

EASTERN MICHAUO FLATS
POCATELLO. IDAHO

Caldacr Pood Area Stctkm
Cadmium, Lead, and Vanadium Profile

21372 FIGURE 4.2.3-7



4568

4550

454

4530

• 4SS8

S 4510

4498
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